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Analytical Decisions in Intonation Research and the 
Role of Representations: Lessons from Romani
Amalia Arvaniti
English Language and Linguistics, SECL, University of Kent, Cornwallis NW, Canterbury CT2 7NF, UK 
a.arvaniti@kent.ac.uk
This paper presents an analysis of the intonational system of Greek Thrace Romani. The  analysis 
serves to highlight the dificulties that spontaneous ieldwork data pose for traditional  methods of 
intonational research largely developed for use with controlled speech elicited in the  laboratory 
or under laboratory-like conditions from educated speakers of standardized languages. It leads 
to proposing a set of principles and procedures which can help deal with the variability inherent 
in spontaneous data; these principles and procedures apply particularly to data from less 
 homogeneous speech communities but are relevant for the intonation analysis of any linguistic 
system. This approach relies on the understanding that autosegmental-metrical representations 
of intonation are phonological representations, not means of faithfully depicting pitch contours 
per se. It follows that representations should capture what is contrastive in the intonational 
 system under analysis. In turn, this entails that new categories are posited, taking the  meaning 
of tonal events into account and after due consideration of all legitimate sources of phonetic 
variation. It is argued that following this procedure allows for more robust analyses and is 
particularly advantageous when data are highly variable. This view is discussed in light of the 
analysis of Greek Thrace Romani, and in combination with recent proposals for greater  uniformity 
and phonetic transparency in intonational representations, traits which are said to lead to 
greater insights in typological and cross-varietal research. It is shown that these goals are not 
better served by a level of broad phonetic transcription which encodes an arbitrary selection of 
phonetic variants.
1 Introduction
Much of the research in intonation has been laboratory-based. Paradigms for data 
 collection and techniques that are widely accepted in intonational research were  originally 
developed for use with controlled speech elicited from educated speakers of standard-
ized languages. These paradigms and analytical techniques, concisely described in Jun 
and Fletcher (2014), have been successfully adopted in the documentation and analysis 
of a variety of intonational systems that go well beyond the languages for which they 
were originally developed (see Gussenhoven, 2004; Jun 2005a, 2014, for a number of 
 languages analyzed along these lines). These methods have been very useful in determining 
a number of properties of the systems studied, including prosodic type, levels of phrasing, 
and tonal inventory. 
The data collection paradigms in particular are well suited for the study of mainstream 
standardized languages as they largely involve the reading aloud of multiple repetitions 
of specially prepared sentences, short dialogues, or passages. Care is typically taken to use 
words mostly composed of sonorants in order to minimize microprosodic perturbations, a 
practice that results in largely smooth pitch tracks (cf. Jun & Fletcher, 2014, for advice on this 
point). Cooperative games and tasks are also used, like the map task (Anderson et al., 1991), 
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various forms of the discourse completion task (DCT; see, e.g., Borràs-Comes et al., 
2014, and references therein), and specially designed games (e.g., Swerts et al., 2002). 
An  example of the widespread use of these data collection paradigms is the Interactive 
Atlas of Spanish Intonation which includes data from 10 varieties of Spanish elicited 
using most of the tasks mentioned above (Prieto & Roseano, 2010). Using such tasks 
allows for the collection of semi-spontaneous data that still contain a number of con-
trolled parameters. For instance, the words used are comprised mostly of sonorants and 
may be controlled for other variables like the position of stress or the type of structure 
elicited (e.g., the original HCRC map task maps contain single nouns, compounds, and 
noun phrases). In short, these practices result in largely smooth pitch tracks that are 
mostly uniform both within and across study participants and allow researchers to test 
VSHFL˚FK\SRWKHVHVDERXWWKHUROHRIPHWULFDOVWUXFWXUH LQIRUPDWLRQVWUXFWXUHRUDQ\
other parameter that is of interest.
The uniformity of data collected in the laboratory is so extensive that it is often consid-
ered a natural feature of human speech (see, e.g., Ladd, 1999) or at least highly desirable 
(Xu, 2010). For this reason it is worth enumerating the facets of similarity researchers 
have come to expect from intonation data based on characteristics of speech elicited in 
the laboratory or under laboratory-like conditions, particularly from educated speakers 
RIVWDQGDUGL]HGODQJXDJHV)LUVWVXFKVSHDNHUVFDQUHDGDORXG˜XHQWO\DQGFDQGRVRIRU
multiple repetitions while maintaining a consistent style that is similar across speakers 
and familiar to all from school.1 This in turn means that balanced experimental designs 
with data that are comparable across speakers are the norm. Even semi-spontaneous tasks 
such as the map task or the DCT are based on skills that participants are likely to be 
familiar with, such as map reading and role-playing. Thus even in these less controlled 
tasks, participants are expected to maintain a consistent speaking style, speech rate, and 
volume and to follow turn-taking (Sachs et al., 1974). Further, speakers in the laboratory 
are likely to be young, educated, and middle class, characteristics that facilitate research 
in practical ways well: for example, such participants are likely to have healthy voices and 
XVHPRGDOSKRQDWLRQXQOHVVDGLˤHUHQWSKRQDWLRQPRGHLVVRFLROLQJXLVWLFDOO\DSSURSULDWH
for the community, such as creaky voice in California; Podesva, 2007; Yuasa, 2010). The 
importance of these elements cannot be underestimated, but it becomes apparent only 
when these conditions are not met (see, e.g., Henrich et al., 2010, on the expectations 
arising from research based on samples from Western, Educated, Industrialized, Rich, and 
Democratic [WEIRD] societies).
As a result of the above, many researchers have come to expect quite uniform data 
ZKHQ LW FRPHV WR LQWRQDWLRQDQG WKLVH[SHFWDWLRQ LVE\DQG ODUJH IXO˚OOHGDVHYHQ LQ
studies that involve varied samples, intonational norms are shared among participants. 
As an illustration, Ritchart and Arvaniti (2014) investigated uptalk in California using 
the map task and eliciting data from a large number of speakers who varied in terms of 
socioeconomic class, gender, ethnicity, linguistic background, and geographical origin. 
7KH\IRXQGPRVWO\JHQGHUUHODWHGGLˤHUHQFHVLQWKHIUHTXHQF\DQGGLVFRXUVHIXQFWLRQRI
XSWDONEXWIHZGLˤHUHQFHVUHODWLQJWRIRUP&KXQJDQG$UYDQLWLUHSRUWGDWDIURP
15 Seoul Korean speakers, all of whom conformed fully to the intonational patterns of 
.RUHDQDVGHVFULEHGLQ-XQEHYHQZKHQSHUIRUPLQJF\FOLQJDUHODWLYHO\DUWL˚FLDO
task (Cummins & Port, 1998).
 1 This statement is not meant to imply that there are no exceptions, such as participants who cannot read a 
corpus of isolated sentences in a consistent style or speaking rate, or using a constant melody. But typically 
such speakers are the exception and not included in analysis.
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The limited variability found in such data has led not only to expectations of uniformity 
LQWKHUHDOL]DWLRQRILQWRQDWLRQEXWKDVDOVRVKDSHGWKH˚HOG·VYLHZVDERXWWKHSHUFHLYHG
importance of such uniformity. In part the problem relates to the focus on form in much 
intonational research. This has been so both because attempts at codifying intonational 
PHDQLQJSURYHGWRRFRPSOLFDWHGDVLQWKH%ULWLVK6FKRROHJ+DOOLGD\2·&RQQRU	 
$UQROGDQGEHFDXVHWKHFRQVLGHUDWLRQRIPHDQLQJKDVEHHQOLPLWHGWREDVLFGLV-
tinctions such as question vs. statement (for a discussion, see Arvaniti, 2011; Beckman & 
Venditti, 2011). The focus on form coupled with the ability to easily extract pitch tracks 





ing) can be considered crucial in determining a tonal inventory and are incorporated into 
phonological analyses (see, e.g., Prieto et al., 2005, and relevant discussion in Arvaniti 
HWDOD,QWXUQWKHIRFXVRQVXFKGLˤHUHQFHVKDVOHGWRSURSRVDOVIRUDOHYHORILQWR-
national representation akin to that of a broad phonetic transcription (Hualde & Prieto, 
2016). 
While phonetic detail has taken such an important role in intonation research, concerns 
have also been voiced that similar intonational phenomena are not analyzed in the same 
way across languages. This is discussed at some length in Ladd (2008a, pp. 107119), 
ZKRDUJXHVWKDW´LIWUDQVFULSWLRQVDUHODQJXDJHVSHFL˚FZHDUHOHIWZLWKQRWKHRUHWLFDOO\
meaningful way to pursue cross-language comparison (p. 115). This argument could 
be interpreted as a plea for more abstract phonological presentations, since abstractions 
are more likely to converge cross-linguistically, thereby facilitating comparisons. Ladd, 
however, seems to take the opposite stance: phonetic detail should be faithfully and uni-




form, implicitly question the legitimacy of abstract phonological representations for into-
QDWLRQDQGE\H[WHQVLRQWKHYHU\OHJLWLPDF\RILQWRQDWLRQDVDIXOO\˜HGJHGSDUWRISKR-
QRORJLFDO VWUXFWXUH GRXEWV DERXW D IXOO\˜HGJHGSKRQRORJ\RI LQWRQDWLRQKDYH D ORQJ
SHGLJUHH VHH&U\VWDO 7KH IDFW WKDW LQWRQDWLRQ LV WUHDWHGGLˤHUHQWO\ IURPRWKHU
DVSHFWVRISKRQRORJLFDOVWUXFWXUHEHFRPHVHYLGHQWLIRQHFRPSDUHV/DGG·VDUJXPHQWVRQ
intonation with his arguments about segmentals. With respect to segmentals, Ladd (2011) 
argues persuasively against the use of a systematic phonetic level and in favour of abstract 
representations, on the one hand, and of measurable phonetic detail on the other (for 
similar arguments, see also Pierrehumbert et al., 2000). However, the systematic phonetic 
level he argues against when it comes to segmentals is precisely the type of level that 
Hualde & Prieto (2016) argue in favour of with respect to intonation; they do so using 
/DGG·V RZQ DUJXPHQWV DERXW LQWRQDWLRQDO UHSUHVHQWDWLRQV /DGG D SS¬ ²
2008b). 
The focus on phonetic detail has led to neglecting intonational meaning to an extent 
that is rather striking when juxtaposed to standard practice in segmental analysis. One 
FDQQRWLPDJLQHD˚HOGZRUNHUGHFLGLQJWKDWDSDUWLFXODUYRZHOLVSKRQHPLFLQODQJXDJH
x simply because it sounds similar to a vowel that is phonemic in language y. Surely, our 
K\SRWKHWLFDO˚HOGZRUNHUZRXOG˚UVWZLVKWRFRQVXOWZLWKQDWLYHVSHDNHUVRIODQJXDJHx, 
use standard tests such as the presence of (near) minimal pairs, study the role of context in 
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observed variation and consider the entire phonological system before establishing the status 
RIWKDWYRZHO,QRWKHUZRUGVVKHZRXOGUHO\RQPHDQLQJGLˤHUHQFHVDQGFRQWH[WDQG
V\VWHPLQWHUQDOREVHUYDWLRQVWRUHDFKDGHFLVLRQQRWRQWKHSUHFLVHYDOXHRIWKHYRZHO·V
formants or their similarity to values used in another language.
Of the above criteria, meaning in particular has not featured prominently in descrip-
tions of intonation (but see Jun & Fletcher, 2014, for good advice on this point). The 
importance of meaning becomes evident when data that do not conform to the uniformity 
DVVXPSWLRQVGLVFXVVHGHDUOLHUDUHH[DPLQHGZKHQIDFHGZLWKYDULDEOHGDWDLWLVGL˞FXOW
if not impossible to rely on similarity of form during analysis. Here, a corpus of Greek 
Thrace Romani is used to illustrate how analytical decisions can be made in the face of 
such variable data. Section 2 presents in more detail the reasons for the extensive vari-
DELOLW\LQWKLVFRUSXVVHFWLRQSUHVHQWVWKHFRUSXVDQGWKHSULQFLSOHVXVHGIRUDQDO\VLV
section 4 illustrates the use of these principles with respect to stress, tonal inventory, and 
SKUDVLQJ LQ5RPDQL˚QDOO\VHFWLRQGLVFXVVHV WKHDQDO\VLV LQ OLJKWRIUHFHQWFDOOV IRU
surface phonetic representations of intonation (Hualde & Prieto, 2016), more typological 
UHVHDUFK/DGGDSS²EDQGWKHDVVXPHGVXSHULRULW\RIODERUDWRU\
data (Xu, 2010).
2 Sources of variability in Greek Thrace Romani
Greek Thrace Romani (henceforth Romani) is a Vlax variety of Romani spoken by Muslim 
Roma in Greek Thrace (Adamou, 2010; Adamou & Arvaniti, 2014; Arvaniti & Adamou, 
2011). The Roma are a non-sedentary people who arrived in Europe from North East 
,QGLDDSSUR[LPDWHO\\HDUVDJR$VDSHRSOHWKH\KDYHORQJVXˤHUHGSHUVHFXWLRQHJ
an estimated 220,000 Roma died at the hands of the Nazis and their collaborators during 
WWII (among many, Martins-Heub, 1989; Tyalglyy, 2009, and references therein). Pos-
sibly as a result of hostile attitudes toward them, the Roma form relatively closed com-
munities that do not easily admit strangers, especially non-Roma.
The above apply to the Greek Roma communities as well. The exact number of Roma 
in Greece is not certain, as the Greek census of 2011 did not include questions about eth-
QLFLW\(VWLPDWHVUDQJHIURPDPLQLPXPRIWRDPD[LPXPRI5RPDRU
DSSUR[LPDWHO\RI*UHHFH·VSRSXODWLRQ7KHFRPPXQLW\LVQRWKRPRJHQHRXVVRPH
Greek Roma remain non-sedentary while others are settled in well-known neighbour-
KRRGVHJ$JKLD9DUYDUDLQWKHRXWVNLUWVRI$WKHQV&RPPXQLWLHVDOVRGLˤHULQWHUPVRI
religion, with some groups being Muslim and others Christian. In addition, Greek Roma 
speak a number of Romani dialects; of these, Balkan Romani and Vlax Romani, originat-
ing in the Black Sea and Transylvania respectively, are the main ones (Matras, 2002).
The Romani variety in focus here has been referred to in previous work as Greek Thrace 
Xoraxane Romane (i.e., Turkish Romani) and is a mixture of Turkish and Romani as the 
name implies (Adamou, 2010; Adamou & Arvaniti, 2014). It is recognized as such by the 
speakers themselves who consider it to be distinct from Romani proper (Adamou, 2010; 
Adamou & Arvaniti, 2014). The data were collected from two communities, Anahoma, 
close to Komotini, and Drosero, close to Xanthi, both towns in Greek Thrace (see Figure 1); 
HDFK FRPPXQLW\ FRXQWV DSSUR[LPDWHO\ PHPEHUV$OWKRXJK WKHGLVWDQFHEHWZHHQ
;DQWKLDQG.RPRWLQL LVRQO\NPWKHUHDUHGLDOHFWDOGLˤHUHQFHVEHWZHHQ$QDKRPD
and Drosero: in Anahoma, the Romani variety has mostly Vlax features, while Vlax and 
%DONDQ5RPDQLDUHPRUHPL[HGLQ'URVHUR$GDPRX	$UYDQLWL7KHGLˤHUHQFHV
are partly due to patterns of intermarriage in the two communities (the community in 
Drosero having closer ties with Roma in Bulgaria than the community in Anahoma). The 
DPELHQWODQJXDJHV7XUNLVKDQG*UHHNDOVRH[HUWDQLQ˜XHQFHWKDWDGGVWRYDULDELOLW\DV
is shown in more detail below (Adamou, 2010).
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The speakers of the communities discussed here are trilingual in Romani, Turkish, and 
Greek. They tend to use Romani at home and within their community; they use Turkish and 
Greek for trade and other business, transactions with authorities, etc. However, Turkish 
is rapidly replacing both Romani proper and Turkish Romani (Adamou, 2010). This is in 




ended WWI between Turkey and neighbouring states including Greece. The delineation of 
minorities in the treaty was based on religious rather than ethnic divisions following the 
practice of the Ottoman Empire. 
A corollary of the above is that the Muslim Roma of Greece can be educated either in 
minority schools, which are Turkish-medium, or in mainstream Greek-medium schools. 
Although education is compulsory in Greece up to age 15, most of the Roma have at best 
elementary education. This applies to the speakers in the communities under discussion as 
well, most of whom have little or no schooling.2 Further, because of the minority arrange-
ments, there is no provision in Greek schools for Roma children to learn to read and write 
in Romani; thus the standard Romani variety used for transnational communication and 
education purposes in some European countries (Matras, 1999, 2005) is not known among 
the Roma in the communities under discussion. As a result of this situation, the reading of 
controlled sentences in Romani is out of the question, while the translation of  sentences 
IURP *UHHN RU 7XUNLVK LV IUDXJKW ZLWK GL˞FXOWLHV DV VSHDNHUV IUHHO\ PL[ WKHLU WKUHH 
languages. Semi-controlled tasks, though possible as the present corpus demonstrates (see 
6HFWLRQPXVWEHFKRVHQZLWKFDUHXQVFKRROHGVSHDNHUVDUHQRWDOZD\VFRPIRUWDEOH
with tasks such as map reading or the role-playing required by DCT, and can be weary of 
describing images depicting non-naturalistic situations (as happens, for instance, in the 
Questionnaire for Information Structure or QUIS; Skopeteas et al., 2006).
The linguistic situation of the communities discussed here has additional consequences 
for data-gathering. Frequent code-switching and mixing using three languages means that 
 2 According to FRA and UNDP, in 2011 less than 10% of Roma children in Greece attended pre-school or NLQGHUJDUWHQZKLOHMXVWRYHURI5RPDFKLOGUHQDJHG²DWWHQGHGVFKRROOHVVWKDQRIWKH5RPD
population overall had completed upper secondary education.
Figure 1: Map of Greece, showing Xanthi and Komotini, the Greek Thrace towns in the outskirts 
of which the Roma communities discussed here are based. Source: By Lencer [CC BY-SA 3.0 
(http://creativecommons.org/licenses/by-sa/3.0)], via Wikimedia Commons.
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semi-controlled data exhibit more variation than that found in monolingual communi-
ties. For example, in elicitation with materials from QUIS, the same speaker would use 
WKH*UHHNZRUG>%[NRNLQL@IRU¶UHG)·DQGWKH5RPDQLZRUG>OR%[OL@LQUHVSRQVHWRSURPSWV





Real-world and cultural sources of variability may also interfere with the quality 
RI UHFRUGLQJVPDNLQJFHUWDLQ W\SHVRIPHDVXUHPHQWVGL˞FXOW WRREWDLQ$V LQPDQ\
Roma communities, living conditions do not allow for quiet recordings. According to 
FRA and UNDP (2012), the average number of persons per room is 2.7 for the Greek 
5RPDDVRSSRVHGWR MXVWRYHUIRUWKHQRQ5RPDSRSXODWLRQZKLOHRI*UHHN
Roma live in households without basic amenities, such as electricity, an indoor kitchen, 
bathroom, or toilet. Such conditions mean that quiet indoor recordings are rarely 
possible; recordings are likely to take place outdoors or involve bystanders. As the 
Roma communities discussed here are high involvement (Tannen, 1987), overlaps 
in conversation and multiple conversations taking place at the same time are also 
common. Finally, relying on spontaneous conversations also means that recordings 
tend to be uneven in speaking rate, volume, and pitch level and span, especially when 
the conversations become animated. As an indication, pitch in the speech of several 
female participants well exceeded 500 Hz when they were engaged in spontaneous 
conversation; the same women had substantially lower maxima in the semi-controlled 
GDWDIURP48,6UDUHO\H[FHHGLQJ+]6LPLODUO\WKHPDOHVSHDNHUZKRSDUWLFLSDWHG
in several tasks, reached a maximum of 280 Hz and rarely fell below 100 Hz when 
telling a story, but kept to a low level and small span of between 80 Hz and 180 Hz 
when taking part in various QUIS tasks.
,QWHUPVRIDQDO\VLVWKHGL˞FXOWLHVSUHVHQWHGE\WKHYDULDELOLW\LQWKHGDWDDUHFRP-
pounded by the fact that there is little research on Romani prosody on which to build an 
DQDO\VLVWKHELEOLRJUDSK\RI5RPDQLOLQJXLVWLFVE\%DNNHUDQG0DWUDVKDVPRUH
than 2,500 entries but just six publications that touch on intonation. They all treat Eastern 
European varieties but none that is dialectally close to Greek Thrace Romani. Thus, build-
ing on previous descriptions, as suggested by Jun & Fletcher (2014), is not possible in this 
instance. As with other previously undescribed languages, an analysis can only be based 
on (i) general assumptions related to typology, (ii) existing knowledge of realizational 
YDULDELOLW\LLLD˚QLWHGDWDVHWDQGLYNQRZOHGJHRIQHLJKERXULQJV\VWHPVWKRXJKDV
Jun & Fletcher, 2014, point out, neighbouring systems may not necessarily share typologi-
cal similarities with the system under analysis).
Taken all together, the elements discussed above mean that any corpus of Romani is 
OLNHO\WRLQFOXGHPXOWLSOHVRXUFHVRIYDULDELOLW\DQGQRLVHERWKOLWHUDOO\DQG˚JXUDWLYHO\
the speakers do not speak a uniform variety and code-mix using three languages, the main 
one of which, Romani, shows extensive dialectal variation even among small groups like 
those examined here. Further, the speakers are unlikely to be educated to a degree that 
would allow them to read aloud with ease scripted materials, certainly not in Romani, 
and may approach some tasks (e.g., those involving role-play) with misgivings due to 
their unfamiliarity. Recordings are likely to be noisy because privacy and quiet spaces are 
hard to come by, while conversations are animated and involve multiple participants; at 
WKHVDPHWLPHFRPPXQLW\PHPEHUVFDQQRWDˤRUGWRWUDYHOWRVWXGLRVDQGPD\HYHQEH
skeptical of such endeavours. 
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3 Data and principles of analysis
3.1 The Romani data
The extensive variability created by the sources discussed above means that standard 
SDUDGLJPVIRUGDWDFROOHFWLRQHYHQDGDSWHGWRD˚HOGZRUNVLWXDWLRQZLWKDQXQVFKRROHG
population, would be unlikely to be successful or would lead to a small sample in terms 
of number of speakers, a highly inadvisable outcome given the interspeaker variability 
present in the language. The Romani corpus discussed here contains instead mostly spon-
taneous speech from 10 speakers and a variety of speaking styles.6SHFL˚FDOO\WKHGDWD
include the following: story-telling from three speakers, two male and one female; spon-
taneous conversations, involving a total of nine speakers (eight female); semi-controlled 
data elicited from two female and three male speakers using QUIS (Skopeteas et al., 
2006); elicitation of words and short phrases based on the Intercontinental Dictionary 
Series (Ritchie Key & Comrie; http://lingweb.eva.mpg.de/ids/) produced by one male 
speaker (who also contributed one story, and took part in the QUIS tasks and in spon-
taneous conversations). The majority of the speakers had little or no schooling. The two 
youngest participants were 16 years old and the oldest was in her 50s, but most partici-
SDQWVZHUHLQWKHLUVRUV$OOJDYHRUDOLQIRUPHGFRQVHQW
3.2 Basic principles of analysis
In order to analyze the Romani data the following principles were adhered to. First, the 
aim was to arrive at a phonological analysis, not to develop a phonetic transcription of the 
5RPDQLLQWRQDWLRQDOV\VWHP7KLVDLPLVQRWVSHFL˚FWR5RPDQLWRWKLVSDUWLFXODUSURMHFW
or to non-standardized linguistic varieties. Rather, it is in line with the principles under-
lying the development of AM: what are often referred to as AM transcriptions are in fact 
PHDQWWREHSKRQRORJLFDOUHSUHVHQWDWLRQVFKDUDFWHUL]HGE\XQGHUVSHFL˚FDWLRQ$UYDQLWL
2011; Arvaniti & Ladd, 2009; Beckman et al., 2005). This understanding of AM is in line 
with a more general understanding of the organization of sound systems which recognizes 
both the need of abstraction and the need for phonetic detail (Beckman et al., 2007; Ladd, 
2011; Pierrehumbert, 2002). 
This understanding of the nature and purpose of phonological representations has several 
consequences for analysis. First, it means that the aim of the presentations was not to more 
or less faithfully depict the course of F
0
. As will be argued in more detail in Section 5.2., 
the course of F
0
 can be represented much more accurately by the pitch tracks themselves. 
Instead, the aim of the analysis here was to determine the intonational elements that are 
contrastive in the Romani system. Adopting this view entails that meaning cannot be 
dismissed and phonetic form cannot be considered without reference to meaning. Rather, 
the analysis follows similar lines to those used to establish the segmental contrasts in a 
VRXQGV\VWHPLQWRQDWLRQDOHYHQWVDUHLGHQWL˚HGDQGH[DPLQHGLQWHUPVRIWKHLUSUDJPDWLF
meaning to determine whether they are contrastive in the system under analysis;  meaning 
LQ WKLV LQVWDQFH ZRXOG LQYROYH WKH UROH SOD\HG E\ GLˤHUHQW LQWRQDWLRQDO HOHPHQWV LQ 
GLVFRXUVH HJ KLJKOLJKWLQJ VKRZLQJ ˚QDOLW\ FI 3LHUUHKXPEHUW 	 +LUVFKEHUJ 
Decisions about the representation of the intonational elements deemed to be contrastive 
are based on (i) standard practice, (ii) system internal considerations (cf. Gussenhoven, 
DQGLLLDFFHSWDQFHRIZKDW$UYDQLWLDQG/DGGSKDYHFDOOHG´ODZIXO
variability (cf. Cangemi & Grice, 2016; Cole & Shattuck-Hufnagel, 2016; Frota, 2016). 
Each of these elements is discussed in detail below. 
  Though the majority of the data comes from spontaneous speech, many illustrations here are from QUIS, as 
the data were less noisy and produced with clearer speech.
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Standard practice was taken into consideration in determining the appropriate represen-
tation of tonal events. Thus, H was used to represent tones deemed to be high in a melody 
ZLWK UHVSHFW WR WKH VSHDNHU·V UDQJH DQG RWKHU WRQHV LQ WKH VDPH FRQWRXU / ZDV XVHG
for tones deemed to be low by the same criteria (cf. Pierrehumbert, 1980, pp. 6875). 
&RQYHQWLRQVWKDWDUHJUDGXDOO\EHFRPLQJHVWDEOLVKHGLQWKH˚HOGZHUHDOVRIROORZHGVXFK
DV-XQ	)OHWFKHU·VUHFRPPHQGDWLRQWRGLVSHQVHZLWKWKHVLJQLQELWRQDOSLWFK
accents unless there is evidence that the two tones align independently of each other; thus 
KHUH/+LVXVHGLQVWHDGRI/+
System-internal considerations mean that phonetic detail was not part of the represen-
tations unless there was evidence it was contrastive. Decisions on contrastiveness were 
JXLGHGE\PHDQLQJLQFRPELQDWLRQZLWKIRUPGLˤHUHQFHVLQIRUPZHUHFRQVLGHUHGFRQ-
trastive after taking into account focus and information structure and the pragmatic func-
WLRQRIXWWHUDQFHVLQGLVFRXUVHFI3LHUUHKXPEHUWSS²7KHDQDO\VLVLQYROYHG
VHYHUDOLWHUDWLRQVOHDGLQJWRERWKERWWRPXSDQGWRSGRZQGHFLVLRQVD˚UVWVHWRIGDWD
determined the original analysis, which was then used to annotate more data; analytical 
decisions were further tested with semi-controlled QUIS data which in turn made it clear 
WKDWDGGLWLRQDOUH˚QHPHQWVDQGUHYLVLRQVZHUHQHFHVVDU\
In addition, the analysis was kept as simple as possible until this proved untenable. In 
other words, rather than annotating phonetic detail and determining at a later stage if 
GRLQJVRZDVMXVWL˚HGDV-XQ	)OHWFKHUUHFRPPHQGWKHDQDO\VLVVWDUWHGZLWK
the simplest possible annotation labels. For instance, instead of marking rising pitch 
DFFHQWVZLWKERWKD/DQGD+WRQHLHDV/+/+/+/+HWFRQO\+ZDV
originally used. Once additional data indicated that narrow focus is signalled by the use 
RIDULVLQJDFFHQWZLWKFRQVLVWHQWO\GLˤHUHQWUHDOL]DWLRQDGLVWLQFWLRQEHWZHHQ+DQG
LH* was adopted (see Section 4.2.1.). 
The fact that simple representations were adopted means that not all tonal events are 
represented in the most phonetically exhaustive way possible. For instance, in Romani 
H* may show a rise to a peak. This rise is an optional element determined by context 
DQG WKXVFRQVLGHUHGSDUWRI WKHDFFHQW·VSKRQHWLF UHDOL]DWLRQ³PRUHVSHFL˚FDOO\RI
WKHVFRSHRIWKHDFFHQW·VYDULDELOLW\³EXWLVQRWVHHQKHUHDVHVVHQWLDOIRULWVUHSUHVHQ-
tation. Although others have argued against the loss of phonetic transparency in such 
FDVHV HJ/DGG	6FKHSPDQZKDW LVDGYRFDWHGKHUH LV VWDQGDUGSUDFWLFH LQ
segmental phonology. For instance, in all accounts of English phonology, voiceless stops 
are represented as /p/, /t/ and /k/, i.e., with the IPA symbols for voiceless unaspirated 
plosives, even though /ph/, /th/ and /kh/, the symbols for voiceless aspirated plosives, 
would provide more faithful representations. This is in line with IPA guidelines (IPA, 
IRUDGLVFXVVLRQVHH/DGGLWUH˜HFWVWKHXQGHUVWDQGLQJWKDWDVSLUDWLRQQHHG
not be part of the symbolic representation of these phonemes since they do not contrast 
for aspiration with any other phonemes of English. On the other hand, in Romani, which 
has a three-way contrast between prevoiced, short-lag, and long-lag VOT (Adamou & 
Arvaniti 2014), incorporating VOT into the phonological representation is essential. As 
a result of these widely accepted practices, a sound phonetically similar to English /p/ is 
represented as /ph/ in Romani phonology, since in that system it contrasts with unaspi-
rated /p/. System-internal considerations comparable to those pertaining to English 
stops led to the decision to represent the most frequent rising accent of Romani as H* 
(see Section 4.2.1.). 
As noted above, the decision to adopt representations that are as simple as possible 
was also based on the understanding that intonational elements exhibit lawful variabil-
ity, and that such variability in intonation should be considered at least as normal as it 
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is considered for segments (cf. Cole & Shattuck-Hufnagel, 2016). Some of the variation 
observed is related to speaker and style. In the present data it was immediately evi-
dent that some participants used clearer speech than others, but also that speech clarity 
depended on the task: spontaneous, animated conversations showed extensive coarticula-
WRU\HˤHFWVDVFRPSDUHGWRWKH48,6GDWDWKHVHGLˤHUHQFHVZHUHHYLGHQWLQLQWRQDWLRQ
as well. 
Variability may also relate to dialect. This particular point could not be explored in detail 
here due to the extensive code-mixing of Romani (but see Adamou & Arvaniti, 2014, for 
VRPHGLDOHFWDOGLˤHUHQFHVLQVWUHVV1HYHUWKHOHVVLWLVDW\SHRIYDULDELOLW\ZRUWKGLVFXVV-
ing as it has often been neglected in intonation research. A good case in point is the con-
WUDVWEHWZHHQ+DQG/+LQ(QJOLVK7KLVFRQWUDVWLVSRVLWHGE\3LHUUHKXPEHUW
FKDQGDSUDJPDWLFDQDO\VLVRIWKHGLˤHUHQFHEHWZHHQWKHWZRDFFHQWVLVSUHVHQWHGLQ
Pierrehumbert and Hirschberg (1990). The existence of the contrast, however, has been 
strongly disputed by others (see Ladd, 2008a, pp. 9697, for a discussion). Indeed Ladd 
DQG6FKHSPDQSURSRVHWKDWWKHUHSUHVHQWDWLRQ/+UHSODFH+DQG/+RQ
the grounds that all sagging transitions between high accents in English involve an F
0
 
dip consistently aligned with the onset of the accented syllable. As Arvaniti and Garding 
VKRZKRZHYHUWKLVDUJXPHQWWKRXJKYDOLGIRU/DGGDQG6FKHSPDQ·VSURGXFWLRQ
data (which are based on one RP and one Scottish speaker), does not apply to all dialects 
RI(QJOLVK ,Q$UYDQLWL DQG*DUGLQJ·V VWXG\ VSHDNHUV IURP0LQQHVRWD FOHDUO\ IROORZHG
DSDWWHUQVLPLODUWRWKDWGHVFULEHGE\/DGGDQG6FKHSPDQLHDOZD\VXVHGDQ
accent which started with a clear and consistent dip and relied on pitch range to distin-
guish new information from contrastive focus. Southern California speakers, on the other 
KDQGPDLQWDLQHGDQHTXDOO\FOHDUGLVWLQFWLRQEHWZHHQ+DQG/+XVLQJDQDFFHQW
with a shallow and inconsistently present dip (H*) for new information, and an accent 
ZLWKDFRQVLVWHQWO\SUHVHQWDQGSURPLQHQWGLSZLWKVWDEOHDOLJQPHQW/+WRLQGLFDWH
FRQWUDVWLYHIRFXV'DWDOLNHWKHVHFOHDUO\VKRZWKDWGLDOHFWDOGLˤHUHQFHVPXVWEHJLYHQGXH
consideration in intonation research; no researcher would discuss the vowels of English 
without specifying the variety being examined, or argue about the vowel contrasts in U.S. 
varieties based on data from RP. The same principle should consistently apply to intona-
tion research as well. 
In addition to the above sources of variability, context-related lawful variation should 
DOVREHFRQVLGHUHG6RPHFRQWH[WXDOIDFWRUVDˤHFWLQJWKHUHDOL]DWLRQRIWRQHVDUHGLVFXVVHG
EHORZ7KH\DOOODUJHO\UH˜HFWDVSHFWVRIWRQDOFURZGLQJDQGXQGHUVKRRW$UYDQLWL	/DGG
2009; Fougeron & Jun, 1998; Grabe, 1998, ch. 5; Ladd, 2008a, pp. 180184; Arvaniti 
et al., 2006b). 
 7RQDOFRQWH[W7RQDOHYHQWVDUHDˤHFWHGE\SUR[LPLW\WRRWKHUHYHQWVZLWKWRQDO
crowding often resulting in elision or undershoot so that pitch modulations 
evident in some contexts are eliminated in others; e.g., Arvaniti et al. (2000) 
VKRZWKDWWKH/WRQHRI/+SLWFKDFFHQWVLQ*UHHNFDQEHVHYHUHO\XQGHUVKRW
RUHOLPLQDWHGDOWRJHWKHULI/+DFFHQWVDUHRQDGMDFHQWV\OODEOHV8QGHUVKRRW
and changes in alignment are also reported with respect to the tones of the Greek 
wh-question melody (Arvaniti & Ladd, 2009). The present data show undershoot-
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events even when crowding is not an issue; cf. Venditti et al. (2008), who illus-
WUDWHVLJQL˚FDQWYDULDWLRQLQWKHVFDOLQJDQGDOLJQPHQWRIWKH-DSDQHVHDFFHQWXDO
+/GHSHQGLQJRQWKHQDWXUHRIWKHERXQGDU\WRQHVWKDWIROORZ
 Location of the tone within the utterance. The prosodic position of a tonal 
HYHQWFDQDOVRUHVXOWLQGLˤHUHQWUHDOL]DWLRQV5RPDQLIRULQVWDQFHVKRZV
positional variants of the H* pitch accent which is realized as a rise with peak 
GHOD\LQXWWHUDQFHLQLWLDOSRVLWLRQEXWDVDKLJKIDOOLQXWWHUDQFH˚QDOSRVLWLRQ
(see Section 4.2.1). 
 Interactions of stress with phrasing. Variation often depends not only on the 
SRVLWLRQRIDWRQDOHYHQWZLWKLQDQXWWHUDQFHHJLQLWLDOPHGLDORU˚QDOEXW
also on its precise location. In the case of pitch accents, this is determined by the 
position of the stressed syllables. Thus in MAE-ToBI the contrast between H* and 
/+LVFRQVLGHUHGWREHQHXWUDOL]HGLQDEVROXWHXWWHUDQFHLQLWLDOSRVLWLRQDV
WKH/WRQHRI/+LVQRWUHDOL]HGLQWKLVFRQWH[W%UXJRVHWDOFK$
similar situation is observed in Greek wh-questions, which show a rise from a low 
point when the stressed syllable of the wh-word is not utterance-initial; the rise is 
truncated if the wh-word starts with the stressed syllable (Arvaniti & Ladd, 2009; 
$UYDQLWLHWDO,Q5RPDQLWKH˚UVW+DFFHQWLQDQXWWHUDQFHLVOLNHO\WR
show truncation in absolutely initial position as compared to its realization on a 
later syllable (see 4.2.1.).
 6HJPHQWDOFRQWH[W6HJPHQWDOFRQWH[WDOVRDˤHFWVWKHUHDOL]DWLRQRIWRQHV7KH
presence of voiceless obstruents may obscure glissandos, a phenomenon inter-
preted as truncation (but see Niebuhr, 2008, 2012). In the present corpus, this is 
evident in the realization of the H* accent which rarely shows a rise if the ac-
FHQWHGV\OODEOHVWDUWVZLWKDYRLFHOHVVREVWUXHQW/DQJXDJHVPD\GLˤHULQKRZ
such environments are treated: Grabe (1998, ch. 5) reports that German shows 
truncation in these circumstances, while English prefers compression. Further, 
VHJPHQWDOFRQWH[WHˤHFWVPD\RYHUODSZLWKORFDWLRQHˤHFWV,QWKH5RPDQLFRUSXV
all wh-questions started with a wh-word with initial stress and a voiceless initial 
FRQVRQDQWVXFKDVVR¶ZKDW·NRQ¶ZKR·DQG%[NDVWH¶WRZKRP·8QWLODG-
ditional evidence is available, it is assumed here that in Romani the contrast 
between H* and LH* is neutralized in this context. In such instances, positing the 
simpler representation (here H*) was preferred.
 6SHDNLQJUDWHHˤHFWV&KDQJHVLQVSHDNLQJUDWHFDQOHDGWRWKHUHRUJDQL]DWLRQRI
speech, and intonation is no exception. Fougeron and Jun (1998) show that in 
)UHQFKFKDQJHVLQVSHDNLQJUDWHFDQDˤHFWSLWFKUDQJHDQGOHDGWRWKHGHOHWLRQ 
RUXQGHUVKRRWRIXQGHUO\LQJWRQHV$UYDQLWLDQG*DUGLQJDQG0L[GRUˤ 
et al. (2014) report similar patterns for English and German, respectively. In the 
present corpus fast, less careful speech was characterized by a greater degree of 
tonal undershoot and anticipatory coarticulation of tones than more careful, de-
liberate styles. Since spontaneous speech tends to be fast, especially when speak-
HUVDUHDQLPDWHGHˤHFWVRIVSHDNLQJUDWHPXVWEHFDUHIXOO\FRQVLGHUHGZKHQ
determining the tonal inventory.
 /DQJXDJHDQGPHORG\VSHFL˚FLW\LQFKRLFHRIVWUDWHJLHV([DPSOHVRIFRPSUHV-
sion and truncation like those discussed above have led to suggestions that lan-
guages either compress or truncate (Grabe, 1998, ch. 5). The situation, however, is 
clearly more complicated than an either/or choice suggests (Ladd, 2008a, p. 182). 
,QVRPHODQJXDJHVDWOHDVWSUHIHUHQFHVLQUHDOL]DWLRQPD\GLˤHUGHSHQGLQJRQ
context. In Greek, whTXHVWLRQVDQGFRQVHFXWLYH/+DFFHQWVVKRZWUXQFDWLRQRI
WKH/WRQHDVQRWHGEXWLQSRODUTXHVWLRQVFRPSUHVVLRQLVSUHIHUUHGIRUWKH/+
/HGJHWRQHFRQ˚JXUDWLRQ$UYDQLWLHWDOE6LPLODUO\WKHURXWLQHFDOOLQJ
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melody of Polish shows compression of the initial rise, while the melody used for 
urgently calling someone shows truncation of a similar rise (Arvaniti et al., 2016). 
Given the above, it is important during analysis to keep in mind that both options, 
truncation and compression, may be available to speakers. This is illustrated in the 
Romani data as well; while many tones are eliminated, the L* accent of polar ques-
tions shows evidence of compression instead (see Section 4.2.2).
 7KHQDWXUHRIWRQHV'LˤHUHQFHVEHWZHHQ/DQG+WRQHVZHUHGLVFXVVHGLQ3LHUUH-
humbert (1980, pp. 68-75) and have been observed in several studies since (e.g., 
Prieto, 1998, 2006). Ladd (2008a: 182) mentions that L tones tend to be under-
shot or truncated more often than H tones. Arvaniti and Garding (2007, p. 569) 
also note that L tones show more consistent alignment than H tones, the align-
PHQWRIZKLFKDSSHDUVWREHDˤHFWHGE\YDULRXVSDUDPHWHUVVXFKDVHPSKDVLV 
[. . .], metrical factors, and speaking rate. Taken together these observations 
suggest that H tones may show more variable alignment, while L tones show 
more variable scaling. The Romani data support both observations indicating that 
it is important to consider whether one is dealing with a L or H tone when assess-
ing variability.
In addition to the above, recent evidence indicates that tonal events may be manifested 
by a variety of means, including not just F
0
FKDQJHVEXWDOVRGLˤHUHQFHVLQWKHGXUDWLRQ
amplitude, or quality of the segments involved (e.g., Arvaniti et al., 2016; Niebuhr, 2008, 
2012; see also Cole & Shattuck-Hufnagel, 2016, and references therein). This in turn sug-
gests that some cues to tonal events may be redundant and thus not present at all times. 
For example, the LH* accent of Romani used to mark narrow focus is typically real-
ized with a rise from a low F
0
 point and a peak within the accented vowel (see Section 
4.2.1). At the same time, however, syllables associated with a LH* accent are typically 
ORQJHUDQGORXGHUFXHVWKDWLQFRQWH[WFDQEHVX˞FLHQWIRUWKHFRUUHFWLGHQWL˚FDWLRQRI
the accent even if it lacks the rise from a low point or shows peak alignment later than 
expected. Though this is a topic that requires much work, it is worth bearing in mind 
when considering variability that not all instances of every tonal event will exhibit all 
possible traits associated with that event and that sometimes non-F
0
 cues may be the only 
ones present.
To sum up, the positing of phonological contrasts in the Romani intonational system 
was based on basic principles of phonological analysis, the consideration of both mean-
ing and form, and the expectation that the realization of the posited contrastive ele-
ments would show lawful variability. Linguistic sources of variability taken into account 
included the phrasal position of tonal events, their interaction with the segmental, tonal, 
DQG PHWULFDO FRQWH[W DQG ODQJXDJHVSHFL˚F SUHIHUHQFHV LQ UHVROYLQJ WRQDO FURZGLQJ
'LˤHUHQFHVEHWZHHQ/DQG+WRQHVWKHSRVVLELOLW\RIUHGXQGDQWFXHVDQGVSHDNHUDQG
VW\OHVSHFL˚FGLˤHUHQFHVZHUHDOVRFRQVLGHUHG&UXFLDOO\WKHZHLJKWDWWULEXWHGWRWKHVH
factors hinged on the role of meaning. Tonal elements were posited as contrastive if dif-
IHUHQFHVLQIRUPZHUHVKRZQWRRSHUDWHLQGLVFRXUVHLQDZD\WKDWUH˜HFWHGSUDJPDWLFGLI-
ferences, such as the presence of focus, distinctions between given and new information, 
and the pragmatic function of utterances in discourse (cf. Arvaniti, 2011; Pierrehumbert & 
+LUVFKEHUJ*LYHQWKDWWKHGDWDZHUHHLWKHUSDUWRI48,6ZKLFKZDVVSHFL˚FDOO\
designed to probe matters of information structure, or came from natural conversations 
and story-telling, in which it was possible to establish pragmatic meaning from the con-
WH[WDQGLQWHUORFXWRUV·UHDFWLRQVWKLVSUDFWLFHVHUYHGDQDO\VLVZHOO$QDO\WLFDOGHFLVLRQV
were revised in light of new data, particularly the semi-controlled data from QUIS, and 
ZHUHYHUL˚HGDJDLQE\H[DPLQLQJZKHWKHUWKH\UHPDLQHGDGHTXDWHZKHQDGGLWLRQDOVSRQ-
taneous data were considered.
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4 Illustrations
4.1 Stress
$ ˚UVW VWHS WR DQ\ DQDO\VLV LV WR GHWHUPLQH WKH SURVRGLF W\SH RI WKH V\VWHP XQGHU
 examination. Existing analyses of the same or related varieties can be of help. However, 
previous analyses should not be the only source of information, as even varieties of the 
VDPHODQJXDJHPD\EHORQJWRGLˤHUHQWSURVRGLFW\SHVFI-XQ	)OHWFKHUHJ
 Gussenhoven (2004, pp. 228252) discusses varieties of Central Franconian which encode 
a tonal contrast absent in mainstream varieties of the German-Dutch dialectal continuum; 
Hualde et al. (2002) and Kim and Jun (2009) also describe varieties of Basque and Korean, 
respectively, that are tonal unlike the standard varieties of these languages. 
([LVWLQJ DQDO\VHV UHSRUW WKDW 5RPDQL LV D ODQJXDJH ZLWK ˚[HG VWUHVV RQ WKH XOWLPD
(Matras, 2002). Auditorily, this appears to apply to most of the Thrace Romani vocabulary 
as well. The present corpus further suggests that stressed vowels are longer and louder 
WKDQXQVWUHVVHGYRZHOVWKRXJKTXDOLW\GLˤHUHQFHVDUHVPDOO$GDPRX	$UYDQLWL
Loans, however, have introduced variation in stress location. For instance, when words are 
ERUURZHGIURP7XUNLVKWKH\RIWHQDFTXLUH5RPDQLPRUSKRORJ\WKHDGGLWLRQRIVX˞[HVLQ
particular leads to stress shifting to the penult; e.g., a Turkish word like pembe¶SLQN·ZKHQ
XVHGZLWKDIHPLQLQHQRXQDFTXLUHVDIHPLQLQHVX˞[a\LHOGLQJSHP%[EHD¶SLQN)·ZLWK
penultimate stress. Such examples are not uncommon (Adamou & Arvaniti, 2014).
Crucially, in Romani declaratives with broad focus all words show a pitch rise or high 
pitch on the syllable perceived as stressed; this applies whether the utterance presents 
new or given information. This is illustrated in Figure 2: as can be seen, even function 
ZRUGVOLNHWKHSUHSRVLWLRQ>NDM@DQGWKHFODVVL˚HU>WD%[QHMD@VKRZDSLWFKULVHVXFKSLWFK
rises on function words are a common occurrence in the corpus. Data like these could lead 
Figure 2: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of “all new” utterance from 
QUIS, illustrating the use of accentuation even on function words such as [kaj] ‘at’ and [taˈneja], 
a classiier. This audio content is available at: http://dx.doi.org/10.5334/labphon.14.wav2.
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to the conclusion that this variety of Romani has a lexical pitch accent system in which 
one syllable per word carries a rising melody, or that high or rising F
0
 is a feature of stress. 
The connection between stress and high or rising pitch is still well accepted thanks 
to early work on the topic (Fry, 1958) and despite plenty of subsequent research clari-
fying the relationship between stress and intonation (e.g., Beckman, 1986; Beckman & 
Edwards, 1994). Here the standard view of the autosegmental-metrical (AM) framework 
of intonational phonology is adopted, namely that stress is independent of changes in 
pitch related to intonation (Arvaniti, 2011; Ladd, 2008a, pp. 4955). The connection 
between the two is indirect: stress is determined by metrical structure; in turn, stressed 
(metrically prominent) syllables are licensed for association with a pitch accent but need 
not always be accented.
Data like those in Figure 2 demonstrate why it is crucial to examine not only declara-
tives that present new information, as is customarily the case, but other types of  utterances 
as well, including questions and declaratives with early narrow focus (cf. Jun & Fletcher, 
'RLQJVRDOORZVXVWRVHSDUDWHWKHHˤHFWVRIVWUHVVIURPWKRVHRILQWRQDWLRQ(YLGHQFH
from questions and narrow focus utterances makes it clear that pitch rises in Romani are 
not an exponent of stress or a lexical property of words, but an independent phenomenon. 
Sentences with early narrow focus show that pitch rises are not present postfocally. This is 
seen in Figure 3 in which only the negative particle [naj] is accented, while content words 
>PDM%[PXQD@ ¶PRQNH\·DQG>D%[LD@ ¶EHDU· VKRZIDOOLQJDQG ˜DWF
0
, respectively. The same 
applies to wh-questions, like that in Figure 4: there is only one marked pitch  movement, 
that on the whZRUG >VR@ ¶ZKDW· DIWHU ZKLFK F
0
 drops until the end of the utterance. 
Utterances like these clearly show that typologically Thrace Romani is a linguistic variety 
ZKLFKKDVVWUHVVDQGXVHVSLWFKSULPDULO\WRHQFRGHLQWRQDWLRQDOGLˤHUHQFHV
Figure 3: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of an utterance from a QUIS 
game, illustrating the use of low (lat or falling) F0 on stressed syllables. This audio content is 
available at: http://dx.doi.org/10.5334/labphon.14.wav3.
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4.2 Tonal inventory
The above discussion of stress indicates that pitch modulation in Romani should be 
treated as postlexical, i.e., as intonation. The next step then is to determine the number 
DQGQDWXUHRIWRQDOHYHQWV³SLWFKDFFHQWVDQGHGJHWRQHV³DQGWKHLUXVHLQWKHV\VWHP
4.2.1 High pitch accents 
The discussion of stress clearly showed that stressed syllables are often, though not always, 
UHDOL]HGZLWKULVLQJRUKLJKSLWFK5LVLQJDQGKLJKSLWFKDUHLQWHUSUHWHGKHUHDVUH˜H[HV
of a H* pitch accent. The corpus indicates that the H* accent can take several forms: 
sometimes it shows a rise from a low point, while at other times it is manifested as high 
F
0
DSODWHDXRUDIDOO7KHVHGLˤHUHQWUHDOL]DWLRQVFDQEHVHHQLQFigures 2, 48, 1012, 
14, 16, and 17. Most of the observed variation in the realization of H* can be explained 
E\FRQWH[W7KH˚UVWDFFHQWLQDQXWWHUDQFHLVXVXDOO\UHDOL]HGZLWKDVXEVWDQWLDOULVHDQG
delayed peak (see Figures 2, 5, and 8). Most subsequent accents do not exhibit either of 
these characteristics except in careful speech: compare Figure 2 from QUIS and Figure 5 
from a spontaneous and rather animated conversation. On the other hand, the accentual 
rise may be barely present if the utterance starts with a voiceless consonant; this is shown 
in Figure 4LQZKLFKWKH+DFFHQWLVRQ>VR@¶ZKDW·
8QOLNHSUHQXFOHDU+DFFHQWVZKLFKRIWHQVKRZDULVHXWWHUDQFH˚QDOZRUGVW\SLFDOO\
show a fall that starts on the stressed syllable. This is illustrated in Figure 6 (a similar 






Figure 4: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of a wh-question from spon-
taneous conversation, illustrating the lack of F0 rises on content words after the wh-word [so] 
‘what’. This audio content is available at: http://dx.doi.org/10.5334/labphon.14.wav4.
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SUHVVXUHIURPWKHXSFRPLQJ/RQHGJHWRQHVVHH6HFWLRQ2QWKHRWKHUKDQG
when tonal crowding is reduced, as in Figure 7 where the last word has antepenultimate 
stress, the H* accent may be realized as high F
0
 LQVWHDG*LYHQWKDW WKHGLˤHUHQFHV LQ
realization can be explained by context and the location of stress, they do not warrant a 
SKRQRORJLFDOGLVWLQFWLRQWKHUHLVQRHYLGHQFHWKDW˚QDODFFHQWVLQVHQWHQFHVOLNHWKRVH
in Figures 5, 6, 7, or 10VHUYHDQ\GLˤHUHQWSXUSRVHWKDQSUHQXFOHDUDFFHQWV$VQRWHG
earlier, in sentences encoding all new or given information, all words are accented, sug-
gesting that the main function of the accents is to highlight stressed syllables (Arvaniti & 
Adamou, 2011; cf. Calhoun, 2010). A non-exhaustive presentation of the variation of H* 
is given in Table 1. 
There are, however, realizations of high accents in Romani which indicate that not 
DOO FDQEH UHSUHVHQWHGDV+ ,QXWWHUDQFH˚QDOSRVLWLRQRQHFDQREVHUYHDGLˤHUHQFH




¶VSLGHU·LQFigure 8. This accent is represented as LH*. The two accent types serve dis-
tinct purposes: LH* is used to mark narrow focus in declaratives (cf. Pierrehumbert & 
Hirschberg, 1990). The same accent is also found in early narrow focus, as in Figure 9: 
here F
0
 lowers from the onset of the second phrase to the onset of the stressed syllable 
RI>WآDOD%[YHO@EHIRUHULVLQJWRDSHDNZLWKLQWKLVV\OODEOHIROORZLQJZRUGVDUHXQDFFHQWHG
(Arvaniti & Adamou, 2011). The realization of this accent can be juxtaposed to the H* 
DFFHQWRQ >IX%[OHO@ ¶GHVFHQG· LQFigure 10 which encodes new information: though this 
DFFHQWDOVRVKRZVDVLJQL˚FDQWSLWFKULVHEHLQJSKUDVHLQLWLDOLWVUDQJHLVUHGXFHGUHOD-
tive to LH* (the speaker is the same in Figures 9 and 10); the peak is aligned with the end 
RIWKHDFFHQWHGV\OODEOHZKLOHWKHIROORZLQJQRXQ>PHUGH%[IHD@¶ODGGHU·LVDOVRDFFHQWHG
7KHGLˤHUHQFHEHWZHHQ/+DQG+LQIRFDOSRVLWLRQFDQDOVREHVHHQLQFigure 11 which 
Figure 5: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of a hypothetical followed by 
a wh-question; data from spontaneous conversation, illustrating the variable realization of the 
H* pitch accent. This audio content is available at: http://dx.doi.org/10.5334/labphon.14.wav5.
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Figure 6: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of a broad focus utterance 
from QUIS, illustrating the realization of H* in different contexts, including in absolutely 
utterance-inal position. This audio content is available at: http://dx.doi.org/10.5334/ 
labphon.14.wav6.
Figure 7: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of a broad focus utterance 
from spontaneous conversation, illustrating the realization of H* in different contexts, including 
in nuclear but not absolutely utterance-inal position. This audio content is available at: http://
dx.doi.org/10.5334/labphon.14.wav7.




scaling between the two accents, in addition to shape, is obvious here too. Given the 
DERYHWKHGLˤHUHQFHEHWZHHQ+DQG/+FDQQRWEHDWWULEXWHGWRDVLPSOHH[SDQVLRQRI




 at the onset of the accented syllable is systematic for LH*, and can be the outcome 
of a drop in F
0 
(Figure 8), a low stretch (Figure 9), or a combination of the two depending 
RQFRQWH[W7KHULVHHVSHFLDOO\LQ˚QDOSRVLWLRQLQDORQJXWWHUDQFHFDQEHVPDOOLWLVMXVW
VX˞FLHQWIRUWKHDFFHQWWRVRXQGKLJKUDWKHUWKDQIDOOLQJDQGLQWKLVSRVLWLRQLWJLYHVWKH
accent its characteristic rise-fall shape (Figures 8 and 10). In short, an analysis with only 
one accent, whether this is represented as H* or LH*, does not appear to be satisfactory 
for Romani.
The above data beg the question: why not posit instead that Romani has a H*L accent 
LQXWWHUDQFH˚QDOSRVLWLRQDQGD/+DFFHQWHOVHZKHUHUHDOL]HGZLWKDQRSWLRQDO/FRP-
ponent that is present particularly when the accent is used in corrective or contrastive 
contexts? This analysis would be phonetically transparent and faithful to the most fre-
quent realizations of the two accents. The reason why such a solution is not adopted has 
to do with the function of the accents within the Romani intonational system. If the above 
analysis were adopted, Romani would be said to have a LH* accent that has a variety of 
functions: it is used both to mark new information and for metrical purposes but can also 
mark narrow focus when needed. The H*L is also used to mark new information (but 
only at the end of utterances) and can also serve metrical purposes. Relying on the role of 
the accents in the system makes it clear that this analysis is not optimal as it posits two 
Context Realization Illustration
Utterance initially
On irst syllable Figures 4, 6
On non-initial syllable Figures 2, 5, 7
Utterance medially
Adjacent to other accent Figure 2
Non-adjacent to other 
accent
Figures 5, 6, 7
Utterance inally
Final stress Figures 2, 6
Non-inal stress Figures 7, 10
Table 1: Schematized F0 contour (continuous line) depicting context-dependent realizations of 
the H* pitch accent on the target syllable (grey box) and, where applicable, on neighboring 
syllables (white boxes). This is not an exhaustive list of possible H* realizations in Romani.
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Figure 8: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of an utterance from a QUIS 
map-task with narrow contrastive focus on the inal word. This audio content is available at: 
http://dx.doi.org/10.5334/labphon.14.wav8.
Figure 9: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of an utterance from QUIS 
elicitation with narrow contrastive focus on the verb. This audio content is available at: http://
dx.doi.org/10.5334/labphon.14.wav9.
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Figure 11: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of an utterance from a QUIS 
game illustrating the differences between LH*, H*, and L* accents on the same word [aˈia] ‘bear’. 
This audio content is available at: http://dx.doi.org/10.5334/labphon.14.wav11.
Figure 10: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of a broad focus utterance 
from QUIS elicitation encoding “all new” information. This audio content is available at: http://
dx.doi.org/10.5334/labphon.14.wav10.
Arvaniti: Analytical Decisions in Intonation Research and the Role of RepresentationsArt. 6, page 20 of 43  
accents on the basis of form but with mixed functions. Further, this analysis assumes that 
the ubiquitous F
0
 fall at the end of declaratives is due sometimes to a L edge tone (after 
LH*) and sometimes to the accent itself (after H*L). The consequences of particular pitch 
DFFHQWFKRLFHVIRUWKHDQDO\VLVRIHGJHWRQHVDUHGLVFXVVHGLQPRUHGHWDLOLQ6HFWLRQ
4.2.2 Low pitch accents 
Romani also shows low pitch accents. These appear in two main environments in the 
corpus: before a continuation rise and in polar questions. Low accents in both cases are 
represented as L* and serve to highlight the word in focus in environments indicating 
non-completion.
A canonical instantiation of L* is seen in Figure 12RQ>%[PDWآND@¶FDW·ZKLFKKDVORZ
˜DWF
0
 on its stressed syllable. Figure 13H[HPSOL˚HVWKHUHDOL]DWLRQRI/LQDSRODUTXHV-
tion. Like the H* accent, L* exhibits realization variability. In general, L* is realized as 
a dip or low-F
0
 stretch that is more pronounced and longer compared to the dip of rising 
DFFHQWVGLVFXVVHGLQ6HFWLRQDVDUHVXOWWKHDFFHQWVRXQGVORZQRWKLJK7KHGLˤHU-
ence in the extent of the low F
0
 stretch is illustrated in Figure 11 which includes a LH*, 
D¬+DQGD/DFFHQWRQWKHZRUG>D%[LD@¶EHDU·/RZF
0
, however, is often realized on the 
syllable preceding the one with stress, while the stressed syllable itself is low but rising. 
7KLVKDSSHQVSDUWLFXODUO\LIWKHVWUHVVHGV\OODEOHLVSKUDVH˚QDOWKLVFDQEHREVHUYHGLQ
WKH˚ UVWSKUDVHLQFigures 9 and 10ZKHUH>PX%[UXآ@¶PDQ·DQG>Wآ UR%[UL@¶JLUO·UHVSHFWLYHO\
VKRZDGHOLEHUDWHGLSRQ WKHLU˚UVW XQVWUHVVHG V\OODEOH ,W LV RQO\ZKHQ WKH VWUHVVHG 
syllable is further from the boundary tone that the L* is fully realized, as in Figures 11 and 12. 
+RZHYHU WKHSUHSRQGHUDQFHRI˚QDOVWUHVVPHDQV WKDWVXFKUHDOL]DWLRQVRI/DUHQRW
very frequent. 
Figure 12: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of an utterance from a QUIS 
game illustrating the realization of L* in the absence of tonal crowding. This audio content is 
available at: http://dx.doi.org/10.5334/labphon.14.wav12.
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The dip in F
0
UH˜HFWLQJD/SLWFKDFFHQWFDQEHOHVVSURQRXQFHGLQWKHFDVHRISRODUTXHV-
tions; e.g., in Figure 13>L%[NODQ@VWDUWVORZEXWF
0
 rises smoothly afterwards. The fact that 
the dip in questions like that in Figure 13LVWKHUH˜H[RID/LVVXSSRUWHGE\XWWHUDQFHV





to tonal crowding, it is clear that the F
0
 dip associated with the L* focal accent is considered 
HVVHQWLDOIRUWKHPHORG\DQGWKXVIXOO\UHDOL]HGE\HORQJDWLQJWKHODVWYRZHORI>OD%[Wآ UR@¶QLFH·
The decision to analyze these accents as L* when most instances are characterized by 
undershoot due to extensive coarticulation with upcoming H tones may be met with skep-
ticism. Could it be, for example, that questions use the same LH* accent as statements 
to indicate narrow focus? Why not use H* for the accent in continuation rises, since F
0
 is 
often rising on accented syllables? The answers to these questions lie in basic principles 
for distinguishing L and H accents, system internal considerations, and analytical coher-
ence (Gussenhoven, 2007). 
First, L* accents in both continuation rises and polar questions show scaling that is low 
UHODWLYHWRWKHVSHDNHU·VUDQJHDQGRWKHUDFFHQWVDVVKRZQLQFigures 1214. Second, 
polar questions in particular always end in a L edge tone (see Figures 13 and 14); if so, 
then analysing their melody as LH* L% would make them identical to narrow-focused 
statements. This is patently false, however, and this stands to reason: speakers should 
ZLVKWRGLˤHUHQWLDWHVWDWHPHQWVIURPTXHVWLRQV7KHGLˤHUHQFHKDVSULPDULO\WRGRZLWK
the shape of the pitch rise and the location of the peak. In narrow focus statements, the 
rise and fall are symmetrical; the rise is convex in shape and the peak is typically reached 
on the accented syllable, after which F
0
 begins to fall. In polar-questions, the contour starts 
with a low F
0
 stretch, while the rise is concave and followed by a fall of relatively short 
GXUDWLRQ7KLVGLˤHUHQFHLQVKDSHLVLOOXVWUDWHGLQFigure 15 which shows the contour of 
WKHZRUG>D%[LD@¶EHDU·ZLWK/+IURPFigure 11DQGDVDSRODUTXHVWLRQIURPDGLˤHUHQW
VSHDNHUZLWKGLˤHUHQWSLWFKUDQJHEXWDOPRVWLGHQWLFDOGXUDWLRQ7KHGLˤHUHQFHVVXSSRUW
the observation above that the H tone of the LHL sequence in polar questions occurs close 
to the end of the question (see Figure 13). Due to the limited variation in stress location 
LQ5RPDQLLWLVQRWFOHDULIWKHSKUDVH˚QDOSKUDVHSHQXOWLPDWHRUODVWstressed syllable 
is the docking site of this H tone (though Figure 13 and other similar examples suggest it 
is the last stressed syllable, as in Greek; Arvaniti et al., 2006b; Grice et al., 2000). Despite 
this uncertainty, it is clear that the H is not aligned with the accented syllable of the word 
LQIRFXVXQOHVVWKLVZRUGLVSKUDVH˚QDO7KLVVXJJHVWVWKDWWKH+WRQHLVOHVVOLNHO\WREH
part of the pitch accent itself and more likely to be part of an edge tone. These considera-
tions lead to the overall analysis of the polar question melody as L* HL%. The only alter-
native analysis involving a LH* accent would be to represent the polar question melody 
as LH* HL%. But this would entail the presence of a plateau between the two H tones; this 
is not attested, however, although plateaus are frequent in Romani (see Section 4.2.4.) 
A viable alternative would be to represent the accent of polar questions as L*H and 
the entire melody as L*H L%, accepting that the accentual H is aligned independently 
of the L* tone (see Gussenhoven, 2007, for arguments that pitch accent tones need not 
be bound to each other). If so, then the posited L* used in continuation rises could be 
VHHQDVWKH˜LSVLGHRI+DQDFFHQWXVHGSULPDULO\IRUPHWULFDOSXUSRVHVDVVXFKWKLV
accent can be elided or severely undershot. Its presence is required simply to create a 
perceptual contrast with the upcoming H% boundary tone (cf. Gussenhoven, 2007). A 
similar reversal of polarity is reported for Greek by Baltazani and Jun (1999). At present 
it is not possible to determine which analysis is optimal. This is due both to the fact that 
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Figure 14: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of an utterance from sponta-
neous conversation illustrating the polar question melody of Romani in the presence of tonal 
crowding. Click on the igure to listen to the sound ile. This audio content is available at: 
http://dx.doi.org/10.5334/labphon.14.wav14.
Figure 13: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of an utterance from a QUIS 
game illustrating the polar question melody of Romani when no tonal crowding is involved. 
This audio content is available at: http://dx.doi.org/10.5334/labphon.14.wav13.
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the corpus contains relatively few instances of polar questions and continuation rises and 
because we do not as yet have strict criteria in intonational research to assess alternative 
analyses (but see Ritter and Grice, 2015, and Gussenhoven, 2016). I return to this point 
LQ6HFWLRQ
4.2.3 Edge tones and phrasing
Edge tones are often discussed together with phrasing. Following Pierrehumbert (1980), 
many analyses have adopted two types of edge tones, phrase accents and boundary tones 
(e.g., L- and L% respectively). Since Beckman and Pierrehumbert (1986), these two types 
of edge tones have been linked to distinct levels of phrasing, the intermediate phrase 
(ip) for phrase accents and the Intonational Phrase (IP) for boundary tones. Evidence in 
IDYRXURIWKHLQGHSHQGHQFHRISKUDVHDFFHQWVDQGERXQGDU\WRQHVLQVXFKFRQ˚JXUDWLRQV
has been reported inter aliaLQ$UYDQLWLHWDOEIRUWKH*UHHN/+%DUQHVHWDO
(2006) for the English L-, and Arvaniti and Ladd (2009) for the Greek L-. On the other 
hand, the need for two levels of phrasing has been hotly disputed by some (e.g., Gussen-
KRYHQSS²/DGGVHH/DGGDSS²IRUDGLVFXVVLRQ
Nevertheless, combinations of tones are clearly needed for observational adequacy, inde-
pendently of whether one adopts the notion of a phrase accent and relates it to the pres-
ence of two levels of phrasing. For instance, the presence of two H tones each with its own 
WDUJHWDFFRXQWVIRU˚QDOULVHVLQ(QJOLVKZKLFKVKRZDVWHSXSIURPRQHKLJKSLWFKOHYHO
to the next (Brugos et al., 2006; Pierrehumbert, 1980). Similarly, Ritchart and Arvaniti 
DQDO\]H6RXWKHUQ&DOLIRUQLDXSWDONDV//+WKH/+HGJHWRQHFRQ˚JXUDWLRQ
accounts for the late onset and low scaling of the uptalk rise as compared to rises in ques-
tions, which are analyzed as L* H-H%. Independently of whether one assumes that one of 
Figure 15: F0 contours (in Hz) of the word [aˈia] ‘bear’ with L* HL% (gray line) and LH* L% (black 
line). This audio content is available at: http://dx.doi.org/10.5334/labphon.14.wav15a (gray 
line) and http://dx.doi.org/10.5334/labphon.14.wav15b (black line).
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WKHVHWRQHVLVDSKUDVHDFFHQWDQGWKHRWKHUDERXQGDU\WRQHHDFKGHPDUFDWLQJDGLˤHUHQW
SKUDVDOFRQVWLWXHQWLWLVFOHDUWKDWERWKDUHQHHGHGWRDGHTXDWHO\UHSUHVHQWWKLVGLˤHUHQFH
between questions and statements with uptalk. 
In order to determine whether a language has one or two levels of phrasing, Jun and 
Fletcher (2014) propose that one uses disambiguation (of the Mary is not drinking because 
she is unhappy type) or increasingly longer utterances in which weight is added to spe-
FL˚FFRQVWLWXHQWV7KHDVVXPSWLRQLVWKDWWKHVHPDQLSXODWLRQVZLOOEUHDNGRZQORQJXWWHU-
ances into shorter phrases. One can then examine if these shorter phrases are comparable 
to longer ones or present their own characteristics.4$VRPHZKDWGLˤHUHQWDSSURDFK LV
adopted by Arvaniti and Baltazani (2005) in the GRToBI analysis of the Greek intona-
tional system. The authors annotated ips and IPs based on (impressionistic) degree of 
juncture, then compared the two types: they found that phrases annotated as ips had less 
complex tonal movements (simple rise or fall) and less extreme scaling that those anno-
tated as IPs; e.g., while at the end of IPs Greek speakers reached the bottom of their range, 
they did not do so at the end of ips ending in L-. 
The procedure of Arvaniti and Baltazani (2005) is not easy to use with a diverse corpus 
OLNHWKDWRI5RPDQL(VWDEOLVKLQJDVSHDNHU·VSLWFKUDQJHLQWKHODERUDWRU\LVPXFKHDVLHU
than in natural speech, particularly when speakers touch upon sensitive topics, become 
excited, etc. (see Section 2). The approach of Jun and Fletcher (2014) is more appropri-
ate in such circumstances, if suitable data are available. In the present corpus, however, 
attempts to elicit such longer utterances resulted in short phrases separated by prolonged 
pauses; Figures 8, 9, 10, and 16 illustrate the types of substantial breaks speakers of 
Romani used when at most a minor break would be expected. This can be juxtaposed 
to spontaneous animated speech in which expected breaks are missing; e.g., in Figure 5 
there is no break between the subordinate and main clauses. Thus, although there are 
SHUFHLYHG GLˤHUHQFHV LQ VWUHQJWK EHWZHHQ VRPH SKUDVDO ERXQGDULHV LW LV QRW SRVVLEOH
WRGLVFHUQ V\VWHPDWLFGLˤHUHQFHVEHWZHHQ WKHP LQ WHUPVRI IXQFWLRQ VFDOLQJ RU WRQDO
FRQ˚JXUDWLRQ ,Q WXUQ WKLV VXJJHVWV WKDWRQH OHYHORISKUDVLQJ LV VX˞FLHQW IRU5RPDQL
(barring new data). The edge tones include L%, H%, HL%, and LH%. HL% is found at 
the end of polar questions, as in Figures 13 and 14. LH% is attested in wh-questions (not 
illustrated).
$UHDVRQZK\UHVHDUFKHUVSRVLWWZRW\SHVRIHGJHWRQHVLVWKDWSKUDVHDFFHQWVRIWHQ˚OO
the gap between the last pitch accent and the end of the utterance or show secondary 
association (Arvaniti & Ladd, 2009; Barnes et al., 2006; Grice et al., 2000). In Romani 
there is no evidence for secondary association.5 Spreading appears to apply only to the 
L% boundary tone which spreads to the left when focus is early: in such instances, F
0
 
starts dropping towards the end of the stressed syllable of the accented word and remains 
low for the remainder of the utterance, though no consistent pattern for the extent of the 
spread can be discerned (cf. Figures 3, 4, and 9). Figure 7VKRZVDGLˤHUHQWLQVWDQFHRI




Finally, it is worth noting that the present analysis of edge tones follows the established 
SUDFWLFHRIVHSDUDWLQJ˚QDOQXFOHDUSLWFKPRYHPHQWVLQWRDSLWFKDFFHQWDQGIROORZLQJ
 4 A similar result can be achieved using Rapid Prosody Transcription, a system in which boundaries are 
marked by lay participants; the results can be used to examine the acoustic parameters associated with high 
boundary scores (Cole & Shattuck-Hufnagel, 2016).
 5 It is possible that secondary association is needed to account for the realization of the LH% boundary tone 
attested with wh-questions. The corpus, however, contains too few questions with this pattern to allow for 
further analysis.
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edge tones. Thus nuclear falls in Romani declaratives are analyzed as a sequence of a 
+¬SLWFKDFFHQWDQGD/ERXQGDU\WRQH7KLVW\SHRIDQDO\VLVJRHVEDFNWR3LHUUHKXPEHUW
(1980, ch. 1) who analyzed English nuclear falls as consisting of a H* pitch accent fol-
ORZHG E\ D // HGJH WRQH FRQ˚JXUDWLRQ 7KLV LV QRW WKH RQO\ SRVVLELOLW\ KRZHYHU
Gussenhoven (2004, pp. 296299) analyses the same English nuclear fall as consisting of 
a H*L pitch accent followed by a L% boundary tone or Lɇ in his notation (for additional DUJXPHQWVIRU´RˤUDPSµDQDO\VHVRI(QJOLVKPHORGLHVVHH*XVVHQKRYHQVHHDOVR
3HWHUV+DQVVHQ	*XVVHQKRYHQIRU´RˤUDPSµDQDO\VHVRIDQXPEHURI*HUPDQLF
varieties). A discussion of the two views is beyond the scope of the paper, but it is worth 
keeping in mind when determining how best to analyze a particular language that any 
analysis of edge tones hinges on decisions about the accent inventory and vice versa. 
4.2.4 The use of plateaux
In the Romani corpus, plateaux are quite frequent (see, e.g., Figures 2, 3, 6, 7, 8, and 12). 




identity (Knight, 2008). In Romani, however, peaks and plateaux appear to be realizational 
variants of L and H tones both phrasal and accentual, so that plateaux and glissandos are 
interchangeable. Compare Figures 16 and 17, both showing utterances elicited from the 




>%[SD@LQ>%[SDVWD@,QFigure 17, on the other hand, plateaux and glissandos coexist: the 
Figure 16: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of an utterance from QUIS, 
illustrating the use of plateaux. This audio content is available at: http://dx.doi.org/10.5334/
labphon.14.wav16.
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+DFFHQWVDUHUHDOL]HGDVULVHVEXWWKHWZRLQLWLDOXQVWUHVVHGV\OODEOHVDQGWKH˚QDO+
are realized as plateaux. The fact that glissandos and plateaux can be used interchange-
DEO\DQGPL[HGLQWKHVDPHXWWHUDQFHLQGLFDWHVWKDWWKHUHLVOLWWOHGLˤHUHQFHEHWZHHQWKHP
in Romani. Plateaux appear to be more frequent in ritualistic and formal speech, such as 
story-telling and QUIS games, respectively. Realizations of H%, plateaux are frequent as 
D˜RRUKROGLQJGHYLFHSDUWLFXODUO\ZKHQSDXVHVPLGXWWHUDQFHDUHLQYROYHGDVLQFigure 
16 (this use is akin to plateaux attested in Greek and some varieties of English; cf. Arvaniti 
& Baltazani, 2005, on Standard Greek; Clopper & Smiljanic, 2011, and Ritchart & Arvaniti, 
2014, on U.S. English varieties). Overall, these observations hint at a stylistic rather than 
DSUDJPDWLFGLˤHUHQFHEHWZHHQSODWHDX[DQGJOLVVDQGRV LQ5RPDQL LQGLFDWLQJWKDW WKH
GLˤHUHQFHQHHGQRWEHSDUWRIWKHSKRQRORJLFDOUHSUHVHQWDWLRQ
5 Discussion
5.1 Laboratory and spontaneous data
The above presentation of some elements of the Romani prosodic system shows that the 
principles used here allow for the development of a phonological analysis even when the 
data present multiple sources of variation. The variety of speech styles included in the cor-
pus allowed for a more robust analysis: variability was present and had to be taken into 
consideration, while decisions were not based on a uniform (and, for that reason, possibly 
unrepresentative) dataset as is typical of laboratory studies. 
This does not mean that laboratory data are not useful or should be dispreferred in 
research. Indeed, the analysis presented here serves to show that it is counterproductive 
to pit laboratory and spontaneous data against each other, considering one or the other 
Figure 17: Spectrogram, F0 contour (in Hz), AM annotation, and gloss of an utterance from QUIS, 
illustrating the mixing of plateaux and glissandos in the same utterance; the speaker is the 
same as in Figure 16. This audio content is available at: http://dx.doi.org/10.5334/labphon.14.
wav17.
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inherently superior or better suited for research (cf. Xu, 2010). Rather, what is proposed 
and illustrated here is a back and forth between the two: spontaneous data allow one to 
establish a set of hypotheses about the system under analysis; these can then be tested by 
means of controlled or semi-controlled data; any changes should be subjected to new scru-
tiny using spontaneous data and, if necessary, to further revision. Thus, the present work 
shows that it is possible to use spontaneous and (semi-)controlled data synergistically 
and that each type can provide answers to particular problems during analysis. Given the 
importance of meaning advocated here, however, approaching a previously undescribed 
intonational system using primarily spontaneous data was advantageous, as such data 
include a wealth of information in terms of both linguistic and pragmatic context that can 
serve as analytical tools; e.g., new, given, and contrastive information could be tracked 
from discourse, and linguistic context could provide clues as to the reasons for variation. 
5.2 Problems with a level of broad phonetic transcription
The present corpus illustrates issues that can arise when variability clashes with estab-
lished notions of uniformity in intonational realization. Some of the features discussed 
here may be more prevalent in speech communities with an oral tradition and no estab-
lished standard, but once spontaneous data become more common in research, the over-
all variability observed here is likely to prove comparable to that found in other speech 
communities. Thus the present corpus can be treated as an extreme example of variability 
which allows us to sharpen the intonational analysis toolkit. The lessons learned apply to 
the analysis of all languages, not exclusively to the present data, to Romani in particular, 
or to non-standardized languages like Romani. 
I argue that the analysis presented here was easier to arrive at by not using a level of 
broad phonetic transcription as is often advocated (e.g., Hualde & Prieto, 2016; Jun, 
-XQ	)OHWFKHU$VGLVFXVVHGDPSO\LQ/DGGDFKWKLVDSSURDFK
represents one of the two main views about intonational analysis that played a part in the 
development of annotation systems, beginning with the original ToBI system for the pro-
VRGLFDQQRWDWLRQRI(QJOLVK6LOYHUPDQHWDO6SHFL˚FDOO\WKHDSSURDFKWDNHQKHUH
is that advocated by some of the ToBI developers who took the position that the analysis 
of intonation using autosegmental-metrical representations is phonological in nature and 
therefore it need not faithfully represent every detail of the pitch contours (Beckman et 
al., 2005; Ladd, 2008a, p. 111; see also Gussenhoven, 2007, for similar views).
Adopting this position is not meant to denigrate the importance of phonetic detail. The 
YDOXHRISKRQHWLFGHWDLOLQXQGHUVWDQGLQJVSHHFKKDVEHHQQRWHGIRUDWOHDVWWKHSDVW
\HDUVDQGLVFRQVWDQWO\D˞UPHGE\QHZHYLGHQFHVHHinter alia, Browman & Goldstein, 
RQWKHUHSHUFXVVLRQVRILJQRULQJ˚QHJUDLQHGSKRQHWLFGHWDLOLQXQGHUVWDQGLQJDOOR-
phonic variation; Scobbie et al., 2000, on covert contrast; Edwards et al., 2015, on the 
problems of ignoring phonetic detail in language acquisition). Intonation is no exception 
to this understanding. Almost a quarter of a century after the original ToBI system, it is 
XQGHQLDEOHWKDW˚QHJUDLQHGSKRQHWLFGHWDLOLVSUHVHQWLQSURGXFWLRQDQGFUXFLDOIRUWKH
processing of intonational categories (Barnes et al., 2012; Cangemi & Grice, 2016; Cole & 
6KDWWXFN+XIQDJHO'·,PSHULR'·,PSHULRHWDO.QLJKW.QLJKW
& Nolan, 2006). Thus the need for more research in this area is indisputable.
However, as advocated by Ladd (2011) for segmentals, investigating the details of pho-
netic realization neither necessitates recourse to broad phonetic transcriptions nor does 
LWREYLDWHWKHQHHGIRUDQDEVWUDFWSKRQRORJLFDODQDO\VLVRILQWRQDWLRQ6SHFL˚FDOO\LQKLV
(2011) paper, Ladd argues in favour of such an abstract level of analysis and against a 
systematic phonetic level, the equivalent of a broad phonetic transcription. As Ladd shows, 
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a systematic phonetic level is problematic as it converts one symbolic representation 
LQWRDQRWKHU6XFKPRUH˚QHJUDLQHGV\PEROLFUHSUHVHQWDWLRQVPD\FDSWXUHVRPHGHWDLOV





level, it is generally agreed that English has a phoneme /k/. At a systematic phonetic level, 
VHYHUDODOORSKRQHVPD\EHUHFRJQL]HGGHSHQGLQJRQDUHVHDUFKHU·VHPSKDVLVRQDSDUWLFX-
ODUDVSHFWRIUHDOL]DWLRQHJWKHGHWDLOHGGHVFULSWLRQVRI&UXWWHQGHQSS²
and Ladefoged and Johnson (2011, pp. 5765) focus in turn on aspiration, place of articu-
lation, and type of release. Based on such descriptions, an aspirated (long-lag VOT) and 
an unaspirated (short-lag VOT) allophone are typically recognized for /k/, [kh] and [k] 
UHVSHFWLYHO\FI6HFWLRQ,IHPSKDVLVLVSODFHGLQVWHDGRQSODFHRIDUWLFXODWLRQ>N@
>N%?@DQG>N%k@DOORSKRQHVPD\EHSRVWXODWHGFI&UXWWHQGHQS7RJHWKHU927
length and place of articulation would yield six /k/ allophones (possibly more if aspira-
tion and place of articulation are combined with compatible types of release). However, 
these allophones (or any other for that matter) would not do justice to the attested vari-
ation in the realization of English /k/: VOT varies gradiently based on stress, quality of 
the following vowel, position in the foot, word, and phrase, and even on dialect (e.g., 
Cruttenden, 1994, pp. 140142; Keating, 1984; Stuart-Smith et al., 2015); the exact place 
RIDUWLFXODWLRQRINLVDOVRGLˤHUHQWIRUHDFKIROORZLQJYRZHO&UXWWHQGHQS
7KLVPHDQVWKDWZKDWLVUHSUHVHQWHGLQDEURDGSKRQHWLFWUDQVFULSWLRQ³WKHUHDOL]DWLRQV
typically referred to as allophones³ZLOOEHLQFRPSOHWHDQGDUELWUDU\$V%URZPDQDQG
*ROGVWHLQ  S  QRWH ´PDQ\ DOORSKRQLF GLˤHUHQFHV DUH MXVW TXDQWLWDWLYH GLI-
ferences that are large enough that phoneticians/phonologists have been able to notice 
WKHPDQGWRUHODWHWKHPWRGLVWLQFWLYHGLˤHUHQFHVLQRWKHUODQJXDJHVµ
By extension, a systematic, broad phonetic representation of intonation can only amount 
to an arbitrary collection of allotones without capturing the full gamut of variation. This 
LVLQIDFWH[SOLFLWO\QRWHGE\+XDOGHDQG3ULHWRZKRGH˚QHEURDGSKRQHWLFWUDQ-
scription as a form of transcription that includes a certain amount of redundant, phono-
logically non-contrastive detail that is nevertheless a systematic aspect of the language 
[emphasis added]. A certain amount is precisely the problem with such a system, as it 
is not clear how this amount can be determined (cf. Cangemi & Grice, 2016, for similar 
arguments). For instance, Hualde and Prieto (2016: Figure 5) use !H% to phonetically 
transcribe an underlying L% boundary tone which, being undershot due to tonal crowd-
LQJLVVFDOHGKLJKHUWKDQW\SLFDOE\DSSUR[LPDWHO\+]+RZHYHULQWKDWVDPH˚ JXUH
WKH+RIWKH/+SLWFKDFFHQWLVDOVRXQGHUVKRWEHLQJVFDOHGORZHUE\DSSUR[LPDWHO\
20 Hz as well, but this change is not transcribed. Similarly arbitrary decisions could have 
been made for the Romani data presented here had a level of broad phonetic transcrip-
tion been used. As Browman and Goldstein (1992) note, attention might have been paid 
to variants that have been used as distinctive tonal elements in other languages; !H% 
used by Hualde and Prieto to indicate an undershot L% is such an example.
It is this abritrariness of broad phonetic transcriptions that drives the position that 
abstract representations are more successfully combined with exemplars, detailed traces 
of phonetic realization (Pierrehumbert, 2002). As Beckman et al. (2007) have shown, both 
WKHVHOHYHOV³ZKLFKFDQEHORRVHO\HTXDWHGWRSKRQRORJLFDODQGSKRQHWLF³SOD\DSDUW
in speech production and perception. What is doubtful, however, is that an intermediate 
systematic phonetic level plays a useful role either in linguistic behaviour or linguistic 
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analysis (Ladd, 2011; Pierrehumbert et al., 2000; for similar arguments, see also Cole & 
Shattuck-Hufnagel, 2016). If this applies to segmentals, then it is unclear why something 
GLˤHUHQWLVDGYRFDWHGIRULQWRQDWLRQ%DVHGRQWKHDERYHLWLVFOHDUWKDWWKHLVVXHLVQRW
whether a broad or a narrow transcription of intonation is to be preferred, while discus-
sion cannot be fruitfully focused on the level of detail to be transcribed.6 It is not possible 
for any type of transcription to capture the full gamut of possible variability, while at the 
same time, using an intermediate systematic phonetic level can stop researchers from 
capturing essential generalizations (Arvaniti & Ladd, 2009; Browman & Goldstein, 1992). 
5.3 The typology of intonation
The need for typological comparisons is an argument that has been put forward in favour 
of more surface faithful and detailed representations of intonation. As noted earlier, typo-
ORJLFDOUHVHDUFKLVVDLGWREHKLQGHUHGZKHQVLPLODUSKHQRPHQDDUHUHSUHVHQWHGLQGLˤHU-
ent ways across languages (Ladd, 2008a, pp. 107119, 2008b; Prieto & Hualde, 2016). At 
˚UVWJODQFHWKLVVHHPVOLNHDOHJLWLPDWHFRQFHUQ7KHUHDUHVHYHUDOHOHPHQWVRIWKLVDUJX-
ment, however, that warrant further scrutiny. First, it is not clear what kind of typology 
would require such consensus among representations. The typology envisaged either by 
+\PDQRU%HFNPDQDQG9HQGLWWLWRWDNHWZRYHU\GLˤHUHQWYLHZVLVQRW
FRQFHUQHGZLWKZKHWKHUDV\VWHPKDVD/+DFFHQWDQGDQRWKHUD/+EXWUDWKHU
with the origin and function of tones. As Hyman (2006) notes, any phonological typol-
ogy must deal not with surface phonetic details but rather with the analytical categories 
used to make sense of these details in a given linguistic system. Thus Romani would be 
classed as a language that uses only postlexical tones (intonation) in combination with 
stress. For a typology of this sort, more generic categories would work better to bring a 
cross-linguistic understanding about; but generic categories are unlikely to be phoneti-
cally transparent. 
If, on the other hand, a phonetic typology is envisaged, then details are better cap-
tured in terms of algorithms or patterns of realization rather than by a detailed but still 
symbolic notation which, as shown in Section 5.2., is unlikely to adequately capture all 
variability in realization. Peak delay is a good example of the inadequacy of a symbolic 
system in capturing commonalities that would be of use in constructing a phonetic typol-
ogy: if peak delay is a parameter to encode, how far from the onset of a stressed vowel 
should a peak be before an accent is annotated as having a delayed peak? In answering 
this question one needs to consider the fact that peak location is only the outcome of an 
algorithm and thus only an approximation to begin with (Beckman & Venditti, 2011; 
Kochanski, 2010). Further, as shown in more detail below, the answer is clearly related to 
the system to which the accent belongs: if all peaks are systematically delayed, is it worth 
annotating delay at all? What if, like in Romani or Neapolitan Italian (Cangemi & Grice, 
2016), peaks show substantial variability in alignment? Similar arguments apply to the 
WUDQVFULSWLRQRIXQGHUVKRRWKRZIDUIURPW\SLFDOPXVWDJLYHQWRQH·VVFDOLQJEHEHIRUHLW
LVDQQRWDWHG"&DQJHQHUDOFULWHULDEHHVWDEOLVKHGRUVKRXOGXQGHUVKRRWEHGH˚QHGIRUHDFK
speaker separately based on their pitch range and if so, how? If questions like these can-
QRWEHDQVZHUHGLQDVWUDLJKWIRUZDUGZD\³ERWKEHFDXVHRIORJLVWLFDOLVVXHVWRGRZLWK
 6 It is sometimes argued that broad phonetic transcriptions would be useful for applications, such as speech 
synthesis. It is not possible to address this point here in detail, but typically speech synthesis systems 
rely on mark-up languages and implementation rules that incorporate quantitative measures rather than 
symbolic representations alone (cf. Hirschberg, 2006; Sproat et al., 1998; van Santen et al., 1997; Venditti 
et al., 2008).
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KRZZHPHDVXUHWXUQLQJSRLQWVDQGGH˚QHVFDOLQJUHODWLRQVDQGEHFDXVHWKHDQVZHUVWR
WKHVHTXHVWLRQVFDQQRWSRVVLEO\EHWKHVDPHIRUDOOODQJXDJHV³ZHQHHGWRTXHVWLRQWKH
usefulness of such a level of transcription. 
The issue of how to analyze linguistic systems and do typological comparisons is of 
concern to typologists in general. Some argue, like Ladd (2008a, pp. 107119) or Hualde 
DQG3ULHWRWKDWZHQHHGDSUHGHWHUPLQHGVHWRIFDWHJRULHVLQWRZKLFKWR˚WWKH
HOHPHQWVRIGLˤHUHQWV\VWHPV2WKHUVOLNH+DVSHOPDWKDUJXHWKDWDW\SRO-
ogy which relies on a limited set of categories from which all languages choose is unsat-
isfactory for many reasons. An obvious one is that such categories can be unnecessarily 
restrictive and may fail to capture essential generalizations (cf. Haspelmath, 2015, on 
FOLWLFV7KLVLVSDUWLFXODUO\OLNHO\WREHWUXHLQWKH˚HOGRILQWRQDWLRQDOSKRQRORJ\DVRQO\
a fraction of languages have been adequately described and thus the whole gamut of pos-
sibilities in terms of the organization of prosodic features and their realization is simply 
unknown. The proposal by Hualde and Prieto (2016) illustrates this point. The authors 
SURYLGHDVHULHVRI˚YHODEHOVIRUELWRQDODFFHQWV+/+//+/+/+
DQGSURSRVHFDQRQLFDO UHDOL]DWLRQV IRU WKHP+RZHYHU LW LVQRWFHUWDLQ WKDW WKHVH˚YH
ODEHOVDUHVX˞FLHQWWRDGHTXDWHO\FDSWXUHDOOSRVVLEOHSLWFKDFFHQWVUHVHDUFKHUVDUHOLNHO\
to encounter as more languages are analyzed. Hualde and Prieto acknowledge that these 
ODEHOVVKRXOGEHEURDGHQRXJKWRFRYHUGLˤHUHQFHVLQUHDOL]DWLRQEXWWKLVVWDWHPHQWLQ
itself implies that the essential categories are determined. This carries precisely the risk 
discussed by Haspelmath (2010, 2015).
To avoid such problems, typologists argue that one can have recourse to comparative 
concepts, which can be used for cross-linguistic comparison, while recognizing that lan-
JXDJHVSHFL˚FFDWHJRULHVDUHQHHGHGWRDFFRXQWIRUSKHQRPHQDVSHFL˚FWRHDFKODQJXDJH
+DVSHOPDWK:KDW/DGGDSFDOOV´VXVWDLQHGOHYHOSKUDVH˚QDO
pitch could be such a concept when it comes to intonation. Pierrehumbert (1980) ana-
O\]HG VXVWDLQHG OHYHO SKUDVH˚QDO SLWFK LQ(QJOLVK DV D+/ VHTXHQFHRI HGJH WRQHV
,QRWKHUDQDO\VHVRI(QJOLVKKRZHYHU LW LVDUJXHG WR UH˜HFW WKHDEVHQFHRID VSHFL˚F
ERXQGDU\WRQH/DGG*UDEHFKIROORZLQJ*XVVHQKRYHQ,QWXUQ
the absence of a boundary tone is notated in some analyses as 0% (Grabe, 1998), or 








KRZHYHU JORVVHV RYHU GLˤHUHQFHV WKDW UHODWH WR V\VWHPLQWHUQDO UHODWLRQVKLSV EHWZHHQ
tonal elements in the languages he considers. Yet, the representation of sustained level 
SKUDVH˚QDOSLWFKRUDQ\RWKHULQWRQDWLRQDOSKHQRPHQRQIRUWKDWPDWWHUGRHVGHSHQG
on the overall system of the language under analysis; by glossing over this critical point, 
/DGGPDNHVWKHGLˤHUHQWUHSUHVHQWDWLRQVDSSHDUXWWHUO\DUELWUDU\WKRXJKWKH\DUHPRWL-
vated by system-internal consistency. This can be clearly seen if one compares English 
and Greek.
,Q 3LHUUHKXPEHUW·V  DQDO\VLV VXVWDLQHG OHYHO SKUDVH˚QDO SLWFK FRPHV DERXW
LQ WKH IROORZLQJPDQQHU7KH+RI WKH+/FRQ˚JXUDWLRQ LVGRZQVWHSSHGEHFDXVH LW
LVSUHFHGHGE\D+/VHTXHQFHRI WRQHVD+/DFFHQW WREHH[DFW WKLV LVEDVHGRQ
a more general tenet according to which all HLH tonal sequences trigger downstep of 
WKHVHFRQG+WRQH3LHUUHKXPEHUWS7KHGRZQVWHSSLQJRI+LVH[SODLQHG
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VRPHZKDWGLˤHUHQWO\LQWKHUHYLVHGDQDO\VLVRI%HFNPDQDQG3LHUUHKXPEHUWLQ
which all bitonal accents are said to trigger downstep independently of the sequence of 
tones involved. Finally L% is upstepped because it follows a H- phrase accent; this solu-




Baltazani, 2005). In addition there is no HLH sequence on which downstep would 
apply.7 Thus, neither of the two explanations of downstep used for English is possible in 
Greek, nor is there any other context-related reason for the downstep. This leads to the 
conclusion that downstep has to be treated as an independent feature in Greek (as also 
DUJXHGIRU(QJOLVKLQ/DGGDQGIRU'XWFKLQ*XVVHQKRYHQ)XUWKHUXQOLNH
English, sequences of H-L% without L% upstep are attested in Greek (Arvaniti et al., 




e.g., Gussenhoven (2016) presents cogent arguments against this analysis. This, how-




is carved up in ways that make it impossible to use just L and H tones for the analysis of 
all linguistic systems. Indeed any explicit use of the downstep feature argues in essence 
IRUDV\VWHPZLWKWKUHHOHYHOV%UXJRVHWDO/DGGFI/LEHUPDQ
At best then, one could argue that Arvaniti and Baltazani (2005) could have followed 
the convention established by GToBI and used !H-% instead of !H-!H% to indicate the 
lack of change in pitch (cf. Grice et al., 2005).8 This however, is a simple question of 
notation, not a question of analysis or typology. On the other hand, and this is a crucial 
GLˤHUHQFHDQDQDO\VLVZKHUHE\VXVWDLQHGOHYHOSKUDVH˚QDOSLWFKLVUHSUHVHQWHGHLWKHUE\
a 0% boundary tone (as in Grabe, 1998) or no boundary tone at all (as in Gussenhoven, 
SS²ZRXOGUHTXLUHDOWRJHWKHUGLˤHUHQWDQDO\WLFDOGHFLVLRQV$VLQGLFDWHG
LQ 6HFWLRQ  VXFK DQ DQDO\VLV ZRXOG UHTXLUH WKDW WKH SLWFK DFFHQW RI WKH PHORG\
includes the downstep which in the GRToBI analysis is represented as a sequence of two 
distinct tonal events, !H- and !H%, both independent of the pitch accent. Whether one or 
the other theoretical position is superior is beyond the scope of this paper, though it is 
likely that each is better suited for some languages than others.
7KHGLVFXVVLRQDERYHVKRXOGVHUYHWRKLJKOLJKWWKHIDFWWKDWGLˤHUHQFHVDPRQJDQDO\VHV
are not all qualitatively the same. The distinctions between them should be acknowl-
edged, as some are genuine problems with straightforward solutions and others are part of 
WKHQDWXUHRIUHVHDUFKLWVHOI7KHGLˤHUHQFHVDUHRIWKUHHW\SHVZKLFKDUHGLVFXVVHGEHORZ
primarily in relation to AM analyses of the vocative chant in a variety of languages (see 
Table 2). The vocative chant is used here because it is the most characteristic use of sus-
WDLQHGOHYHOSKUDVH˚QDOSLWFKZKLFKDVQRWHGDERYHKDVEHHQDPDWWHURIVRPHGHEDWH
 7 I do not consider here the fact that alternative representations of Greek accents could create a HLH 
sequence; rather, I assume that the representations of the accents are correct.
 8 Even this representation may not be optimal for Greek, as !H% is needed independently of sustained OHYHOSKUDVH˚QDOSLWFKWRUHSUHVHQWWKH˚QDOWRQHLQ*UHHNwh-questions and related melodies (Arvaniti & 
Ladd, 2009; Arvaniti et al., 2014; Baltazani, 2006).




ond, distinct representations may be required for the sake of analytical con-
sistency. The former type is illustrated by Frota (2016), regarding the rise-fall 





considerations that force a particular analysis.
LL 'LVWLQFWDQDO\WLFDOSRVLWLRQV$VQRWHGLQ6HFWLRQDQGDERYHGHFLVLRQV
about how to carve up a melody into distinct tonal events have consequences 
for their representation. This is the reason why the Dutch vocative chant is 
analyzed without recourse to an edge tone in Gussenhoven (2005): in his 
analyses, the drop from a high to mid-level pitch (which is then sustained) 
is analyzed as part of the H*!H pitch accent. H*!H % may indeed be best for 
'XWFKDVLWUH˜HFWVWKHIDFWWKDWWKHPHORG\DSSOLHVWRVXFFHVVLYHIHHWZKHQ
available, a behaviour typical of pitch accents (Gussenhoven, 2005; see Grice 
et al., 2000, for an alternative analysis). This type of analysis is not suitable 
for Greek or Polish, however, since both languages have only one level of 
VWUHVVDPHWULFDOGLˤHUHQFHWKDWPDNHVLWHUDWLRQRIWKHPHORG\LPSRVVLEOH
(Arvaniti, 2007a; Arvaniti & Baltazani, 2005; Arvaniti et al., 2016). 
LLL 1RWDWLRQDOGLˤHUHQFHV1RWDWLRQDOGLˤHUHQFHVDUHHYLGHQWLQWKHUHSUHVHQWD-
tions of the vocative chant in Table 2HJ/+DQG/+UHSUHVHQWSLWFK
accents with very similar characteristics; !H-0% and H-% arguably represent 
WKHVDPHWKLQJVXVWDLQHGPLGOHYHOSLWFKDVDUH˜H[RISKUDVDOWRQHV
7KHWKUHHW\SHVRIGLˤHUHQFHVGLVFXVVHGDERYHFDQQRWEHDSSURDFKHGLQWKHVDPHZD\'LI-
ferences between systems should be accepted as inevitable. Languages cannot be expected 
to have the same tonal inventory, use the same melodies, carve up the tonal space in the 
same manner, exhibit the same interactions between tones, or otherwise realize the same 
SKRQRORJLFDO HQWLWLHV LQ WKH VDPH PDQQHU LQ DOO FRQWH[WV FI WKH GLˤHUHQFHV EHWZHHQ
Portuguese and Catalan reported in Frota, 2016). The prosodic type of the language in 
question and the interaction between metrical and tonal structure are additional sources 
RIFURVVOLQJXLVWLFYDULDWLRQ6XFKGLˤHUHQFHVDVDUJXHGDERYHPD\OHDGE\QHFHVVLW\WR
YHU\GLˤHUHQWDQDO\VHVLIWKRVHDQDO\VHVDUHWREHLQWHUQDOO\FRQVLVWHQW
On the other hand, disagreements in notation can be resolved relatively easily by agree-
ing on a set of consistent conventions. Such agreement could be reached on how to anno-
tate a sequence of two identical edge tones: L-L%, L-% or L-0% etc. (but see Sections 5.4 
and 5.5. below). Similarly, agreement should be possible on whether multi-tonal accents 
DUHEHVW UHSUHVHQWHGZLWK WKHSOXV VLJQEHWZHHQ WRQHVRUQRW HJ /+RU/+RU
ZKHWKHU-XQDQG)OHWFKHU·VSURSRVDOWRGLVWLQJXLVKWKHWZRLQDSULQFLSOHGPDQ-
QHULVWREHSUHIHUUHG,WLVLPSRUWDQWWRNHHSLQPLQGKRZHYHUWKDWVXFKGLˤHUHQFHVDUH
trivial (however intimidating they may be to non-initiates).
Distinguishing between notational and analytical disagreements is crucial for any 
attempt to standardize AM representations, especially as it appears that the two types 
RIGLVDJUHHPHQWDUHVRPHWLPHVRYHUORRNHG+XDOGH	3ULHWRWUHDWWKHGLˤHUHQFH
between !H% in the analysis of the Portuguese vocative chant (Frota et al., 2015) and 
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+LQWKH*HUPDQHTXLYDOHQW*ULFHHWDODVEHLQJRQDSDUZLWKWKHGLˤHUHQFH









$QDO\WLFDO GLˤHUHQFHV DUH QRW HDV\ WR UHVROYH DV WKH\ UH˜HFW GLˤHUHQW DSSURDFKHV WR
SKHQRPHQD RIWHQ FRXSOHG ZLWK GLˤHUHQW UHTXLUHPHQWV RI WKH V\VWHPV XQGHU DQDO\VLV
Nevertheless, agreement in analytical decisions appears to be a desideratum for some; 
e.g., Hualde & Prieto (2016) talk of the potential use of a generally accepted set of into-
national labels and phonetic implementation rules that can be common across languages. 
Such a goal, however, would not only force all languages onto a phonetic Procrustean 
bed, but would also require that all researchers espouse the exact same principles and 
solutions to problems of analysis. Such homogeneity of opinion would be detrimental to 
VFLHQWL˚FLQTXLU\DQGYHU\XQOLNHO\WREHDFKLHYHG
7KRXJKDQDO\WLFDOGLˤHUHQFHVDPRQJUHVHDUFKHUVZLOODQGVKRXOGSHUVLVWXVHIXOSURJUHVV
could be made by working towards a generally agreed set of criteria and diagnostic tests 
that would allow researchers to evaluate alternative analyses for the same linguistic 
 system on a consistent basis. Examples of recent research along these lines include Peters 
et al. (2015), Ritter and Grice (2015), and Gussenhoven (2016). As these studies indicate, 
criteria could relate, on the one hand, to levels of adequacy that analyses must meet, 
and on the other, to the empirical evidence that must support an analysis. Such criteria 
could include types of empirical evidence required to determine whether one or two 
types of edge tones are needed for the analysis of a given language, whether to posit one 
or more types of rising accents and what their tonal composition might be. Focusing on 
the development of such diagnostic tests, on the one hand, and on standardizing notation 
where appropriate, on the other, should help resolve many points of disagreement among 
analyses.
Language Pitch accent Phrasal tones
Catalan (Borràs-Comes et al., 2015) L+H* !H%
Dutch (Gussenhoven, 2005) H*!H* %
English (Brugos et al., 2006) H* !H-L%
German (Grice et al., 2005) L+H* H-%
Greek (Arvaniti & Baltazani, 2005) L*+H !H-!H%
Hungarian (Varga, 2008) H* !H-0%
Polish (Arvaniti et al., 2016) LH* !H-%
Portuguese (Frota et al., 2015) (L+)H* !H%
Table 2: AM representations of sustained phase-inal pitch as used in the vocative chant.
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5.4 Phonetic transparency in intonation
Another reason put forward for more similarity in cross-linguistic representations of into-
nation is the need for phonetic transparency (Ladd, 2008a, p. 112). As Ladd concedes, 
however, there are some problems with this argument, in that phonetic transparency can 








representation for the high central Scottish English vowel, no one would consider repre-
senting the vowel of brick or breakXVLQJڠ,QRWKHUZRUGVWKHUHLVVRPHODUJHO\DJUHHG
upon phonetic substance related to these symbolic representations. 
To my knowledge at least, the same applies to analyses of intonation. There are no 
analyses in which high pitch is represented by a L tone and low pitch by a H tone, a 
FRXQWHULQWXLWLYHDQDO\WLFDOGHFLVLRQHTXLYDOHQWWR/DGG·VbrickWUDQVFULEHGZLWKڠ7KH
main point of disagreement across intonational analyses concerns sustained level phrase-
˚QDOSLWFKHVVHQWLDOO\PLGOHYHOSLWFK7KLVLVGXHSDUWO\WRGLˤHUHQFHVDPRQJODQJXDJHV
DVQRWHGLQ6HFWLRQDQGSDUWO\WRKLVWRULFDOUHDVRQVZKLFKUHVXOWHGLQWKHDGRSWLRQ
to a two-tone system forcing some rather cumbersome representations of pitch that is 
neither low nor high but is contrastive (Arvaniti, 2011). It is no coincidence that this is 
a main topic of scrutiny for four out of six papers in 2016 (Arvaniti, 2016; Frota, 2016; 
Gussenhoven, 2016; Prieto and Hualde, 2016).
The fact that phonological representations of intonation are not phonetically arbi-
trary is illustrated in Table 2 which lists the representations of the vocative chant, 
a melody that according to Ladd shows striking similarity across the languages of 
Europe (Ladd, 2008a, p. 119). As can be seen in Table 2, all analyses involve a rising 
RUKLJKDFFHQWIROORZHGE\VXVWDLQHGPLGOHYHOSLWFK'LˤHUHQFHVLQUHSUHVHQWDWLRQPD\
VHHPRYHUZKHOPLQJDW˚UVWJODQFHEXWGRQRWUHDOO\REVFXUHVLPLODULWLHVDQGDUHQRW
any more arbitrary than any phonological analysis of segments. Granted, one has to 
NQRZWKDWLQWKH(QJOLVKV\VWHP+/LQYROYHVDQXSVWHSRI/EXWWKLVLVQRGLˤHU-
ent from having to learn that /p/ in English is aspirated in most contexts or that /b/ is 
rarely fully voiced (Keating, 1984) and thus that the symbols /p/ and /b/ do not rep-
resent quite the same sounds in English and French. What is noteworthy is that these 
types of discrepancies have long been accepted in segmental phonology, but are still 
treated as highly undesirable in the analysis of intonation. As I have argued elsewhere, 
one possible explanation is that intonation is not seen as being on a par with the rest 
of phonological structure even by those who study it (Arvaniti, 2007b). This tendency 
is probably reinforced by the relative phonetic transparency of L and H which forces 
a phonetic interpretation of phonological representations of intonation, impossible for 
abstract symbols like /p/ or /b/.
 9 Ladd does not address distributional, weight-related, and metrical criteria that could help determine the 
optimal (or least objectionable) phonological representation of Scottish [u].
Arvaniti: Analytical Decisions in Intonation Research and the Role of Representations Art. 6, page 35 of 43
5.5 Dialectology, cross-linguistic comparisons, and the choice of categories
Dialectological research is another argument that has been used in support of a broad 
phonetic level of intonation transcription (Hualde & Prieto, 2016). Yet such transcrip-
tions are now largely abandoned by dialectologists for the reasons discussed by Ladd 
DSS²DQGEULH˜\LQ6HFWLRQ)ROORZLQJ:HOOVLQVWHDGRIWDON-
LQJDERXWڠRUŭVRFLROLQJXLVWVZRUNLQJRQ(QJOLVKWDONDERXWWKH)227DQGWKH/27
vowel respectively, a practice indicating a level of abstraction similar to that advocated 
here for intonation; talking about the FOOT vowel or the LOT vowel obviates the need 
to label the phonetic substance of these vowels but does allow for  fruitful comparisons. 
2QHWKLQJWRQRWLFHDERXWWKLVSUDFWLFHKRZHYHULVWKHFXOWXUDOKHJHPRQ\LWUH˜HFWV
The list of words used is based on categories that come from the system of Standard 
Southern British English. As luck would have it, it is the English vowel system with the 
largest number of vowel contrasts and thus it serves English dialectology well, but one 
ZRQGHUVZKDWWKDWOLVWRIZRUGVZRXOGKDYHEHHQKDGLW˚UVWEHHQSURSRVHGE\DVSHDNHU
from Los Angeles or Newcastle; in the former case, there would be no separate entries for 
THOUGHT and LOT, while in the latter STRUT would be missing instead. Such biases, 
which are inevitable, add another layer of arbitrariness. Problems of this sort are inevita-
bly compounded when a system of broad phonetic transcription is used precisely because 
SKRQHWLFVXEVWDQFHFDQQRWEHOHIWXQVSHFL˚HG
Indeed, problems do arise in dialectological comparisons when researchers opt for 
overly transparent phonological presentations. One such case is the proposal of Ladd 
DQG6FKHSPDQWRFROODSVH+DQG/+LQWR/+$VQRWHGLQ6HFWLRQ
Arvaniti and Garding (2007) have shown that there is dialectal variation in the realiza-
tion of these accents: in their study, speakers from California made a consistent distinction 
EHWZHHQ+DQG/+XVLQJ+IRUQHZLQIRUPDWLRQDQG/+IRUFRQWUDVWLYHIRFXV








LOT because Western varieties of US English have merged these vowels into one. 
There are some additional concerns with respect to dialectology that go beyond cultural 
hegemony. A common transcription system implies that varieties of a language share 
some common core. In languages with well accepted and known standardized forms, this 
may be desirable and realistic and may have some psychological reality as well in that 
non-standard speakers are likely to be familiar with the standard. Experience, however, 
suggests that this does not apply to all speech communities, even those with highly codi-
˚HGVWDQGDUGVWKXV%ULWLVKVSHDNHUVDUHIDUPRUHDZDUHRID8.ZLGH(QJOLVKVWDQGDUG
and are familiar with terms such as RP, Queens English, and BBC English; for U.S. speak-
ers, on the other hand, concepts like Mainstream American English or General American 
English hold little reality. This makes the enterprise of a common system possibly useful 
for linguists but of little psychological validity. This is all the more so for speakers like the 
Roma in the present study who are not familiar with a standard form of their language. In 
such circumstances, it would be highly unrealistic to posit that a common system for all 
Romani varieties must be used either for segmental or prosodic analysis, as such a system 
KDVQREHDULQJRQVSHFL˚FYDULHWLHVDQGVSHDNHUV7KLVVWDWHRIDˤDLUV LV OLNHO\ WRKROG
for speakers of other languages without a standard and without a written and schooling 
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tradition. This in turn means that while we discuss phonetic transparency, we make ana-
O\WLFDOGHFLVLRQVWKDW˚WRQHYDULHW\EHWWHUWKDQRWKHUVDVZRXOGKDSSHQLIWKHSUHVHQW
analysis were to be made the base of intonation analysis in other Romani varieties. 
The tendency for some linguistic varieties to take priority is implicit in cross-linguistic 
work as well; e.g., Hualde et al. (2002) argue that Lekeitio Basque is like Japanese; if 
%DVTXHKDGEHHQDQDO\]HG˚UVWLWZRXOGEH-DSDQHVHWKDWZRXOGKDYHWR˚WWKH%DVTXH
W\SH $OWKRXJK WKH VLPLODULWLHV LQ WKHVH SDUWLFXODU V\VWHPV PD\ UHQGHU WKLV GLˤHUHQFH
trivial, issues of precedence can have consequences for other analyses: it is undeniable 
that many analytical decisions in intonation have been the way they are because of the 
LQ˜XHQFHRI(QJOLVK
6 Conclusion 
In conclusion, the corpus presented here shows variability on a scale rarely encountered 
in data from educated monolingual speakers of standardized languages, though presum-
ably common in many non-standardized linguistic varieties, particularly those showing 
extensive contact. Variability on this scale poses challenges for intonational analysis and 
highlights the importance of distinguishing between phonetic realization and phonologi-
cal representation during analysis and determining intonational phonology on the basis 
of meaningful FRQWUDVWVDV LQ WKH UHVWRID ODQJXDJH·VSKRQRORJLFDO V\VWHP7KRXJK WKH
need to adhere to these principles may be more obvious under conditions of variability 
like those discussed here, the argument made is that the principles would be useful in 
the intonational analysis of all languages. Such an analysis can be usefully and fruitfully 
compared with analyses of other languages leading to successful typological compari-
sons. This can be achieved without recourse to an intermediate level of broad phonetic 
transcription which cannot do justice to the full gamut of variability in any data, but will 
LQHYLWDEO\ IRFXV RQ VRPH YDULDEOH HOHPHQWV ZKHWKHU WKH\ DUH HVSHFLDOO\ VLJQL˚FDQW RU




)RU DFFRPSDQ\LQJ 7H[W*ULG 3LWFK DQG ZDY ˚OHV JR WR KWWSG[GRLRUJ 
labphon.14.smo.
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